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SUMMARY 


A  219-hour  statistical  sample  of  data  was  collected  from  four  UH-1B 
helicopters  performing  normal  field  mission  assignments  covering  a 
period  of  3  months. 

The  parameters  monitored  were:  airspeed,  altitude,  outside  air  temper 
ature,  acceleration  at  the  aircraft  center  of  gravity,  main  rotor  rpm, 
collective  stick  position,  longitudinal  cyclic  stick  position,  and  engine 
torque.  Supplementary  information  for  each  flight  included  barometric 
pressure,  type  of  mission,  and  aircraft  gross  weight. 

The  data  are  presented  as  frequency-of-occurrence  histograms, 
exceedance  curves,  and  gust  spectra.  These  figures  and  curves  may 
be  used  to  establish  design  criteria  for  new  helicopters  and  for  modifi¬ 
cation  of  design  criteria  for  existing  aircraft. 
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INTRODUCTION 


The  United  States  Army  Aviation  Materiel  Laboratories  (USAAVLABS)  is 
engaged  in  basic  research  involving  the  adequacy  of  structures  of  U.  S. 
Army  aircraft.  In  order  to  provide  designers  with  the  load  spectra  ex¬ 
perienced  by  operational  aircraft,  it  was  necessary  to  begin  a  flight  loads 
investigation  program.  USAAVLABS  performed  this  task  for  UH-1B 
aircraft  under  simulated  combat  conditions. 

The  operational  characteristics  of  the  UH-1B  are  analyzed  in  the  219-hour 
statistical  sample  of  data  compiled  in  this  report.  Parameters  measured 
included  airspeed,  altitude,  outside  air  temperature,  acceleration  at  the 
aircraft  center  of  gravity,  main  rotor  rpm,  collective  stick  positions, 
longitudinal  cyclic  stick  position,  and  engine  torque.  Supplementary 
information  for  each  flight  consisted  of  gross  weight,  type  of  mission, 
and  barometric  pressure.  An  airborne  oscillographic  recorder  system 
was  utilized  to  obtain  the  data. 

The  data  from  each  flight  were  classified  as  belonging  to  one  of  the  follow¬ 
ing  four  mission  segments:  ascent,  descent,  maneuvering,  or  steady 
state.  By  grouping  and  correlating  the  various  parameters  with  the 
supplemental  information  provided,  it  was  possible  to  generate  exceedance 
curves,  histograms,  and  gust  spectra  to  provide  guidelines  for  aircraft 
design. 

Comparison  of  the  gust  response  of  the  UH-1B  helicopter  to  that  of  the 
OV-1A  fixed-wing  aircraft  indicated  that  perhaps  a  theoretical  gust  factor 
for  helicopters  could  be  related  to  derived  gust  velocities  for  fixed-wing 
aircraft.  This  gust  analysis  was  conducted  by  Technology  Incorporated. 
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OBJECTIVES 


The  primary  objectives  of  this  program  were: 

1.  To  provide  operational  data  for  establishing  future  helicopter 
design  criteria. 

2.  To  accumulate  a  minimum  statistical  sample  of  200  flight  hours 
of  valid  UH-1B  operational  data. 

3.  To  present  this  information  in  a  form  for  use  by  aircraft  de¬ 
signers  depicting  U.  S.  Army  field  usage. 

4.  To  perform  limited  preliminary  analysis  of  these  results. 

5.  To  recommend  any  further  testing  which  is  indicated  as  neces¬ 
sary  by  preliminary  analysis. 


METHOD 


DATA  RECORDING 

Four  UH-1B  helicopters,  assigned  to  the  229th  Assault  Helicopter 
Battalion  of  the  1st  Cavalry  Division  -  Airmobile  (formerly  11th  Air 
Assault  Division),  were  instrumented  during  the  program:  two  in  August 
1964,  one  in  December  1964,  and  one  in  March  1965.  The  recorded  heli¬ 
copter  flights  took  place  in  the  vicinity  of  Lugoff,  South  Carolina,  during 
the  Air  Assault  II  Exercises  from  September  through  November  1964, 
and  in  the  vicinity  of  Fort  Benning,  Georgia,  during  routine  training  and 
field  maneuvers  from  October  1964  through  May  1965.  The  instrumenta¬ 
tion  systems  were  removed  from  two  of  the  helicopters  in  May  1965  and 
from  the  remaining  two  helicopters  in  June  1965.  Reducible  data  were 
recorded  for  a  total  of  219  flight  hours  and  758  flights. 

The  data  recording  systems  consisted  of  a  Century  409B  oscillograph 
recorder,  a  B&F  bridge  balance  box,  an  auxiliary  control  box,  two 
pressure  transducers,  a  linear  accelerometer,  two  stick  position  trans¬ 
ducers,  an  outside  air  temperature  (OAT)  thermometer,  and  a  torque 
pressure  transducer. 

A  block  diagram  of  the  UH-1B  recording  system  is  illustrated  in  Figure  1. 
Figures  2  and  3  are  photographs  of  the  oscillograph  recorder  and  the 
UH-  IB. 

DATA  PROCESSING 


Data  Editing  Procedures 


The  helicopter  data  records  were  edited  with  regard  to  two  major  points: 
maneuver  loads  and  gust  loads.  The  records  were  timed  and  the  mission 
segments  were  marked. 


Mission  Segment  1: 
Mission  Segment  2: 
Mission  Segment  3: 
Mission  Segment  4: 


Takeoff  and  Ascent 
Maneuvering 

Descent,  Flare,  and  Landing 
Steady  State 
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The  first  three  mission  segments  comprised  the  transient  portion  of  the 
\(  flight.  During  this  portion  there  was  no  obvious  steady  value  of  the  stick 

i  positions  about  which  the  stick  traces  seemed  to  deviate.  This  portion 

was  also  characterized  by  frequent  changes  in  the  airspeed  and  altitude 
traces.  Mission  Segment  1  (Takeoff  and  Ascent)  included  the  takeoff  and 
climb  to  steady  flight  or  maximum  altitude  and  all  unsteady  ascents. 
Mission  Segment  2  (Maneuvering)  consisted  of  any  transient  areas  during 
the  flight  which  did  not  fall  into  one  of  the  other  mission  segments.  The 
normal  acceleration  trace  was  usually  quite  active  during  this  mission 
segment.  Mission  Segment  3  (Descent,  Flare,  and  Landing)  included  the 
unsteady  part  of  descent,  flare,  and  landing.  Mission  Segment  4  (Steady 
State)  was  defined  as  the  portion  of  the  flight  in  which  the  stick  traces  had 
a  relatively  steady  value  and  the  airspeed  and  altitude  traces  were  steady 
or  changing  smoothly.  This  included  cruising,  hovering,  steady  climb, 
and  steady  descent. 

The  load  factor  trace  was  edited  for  identification  of  peaks  as  either  gust 
or  maneuver.  The  maneuver  peaks  are  those  which  were  preceded  by  a 
movement  of  either  or  both  control  sticks.  To  form  a  peak,  the  load 
factor  trace  had  to  rise  and  fall  50  percent  of  the  peak  value,  or  0.  2g, 
whichever  was  greater,  and  the  peak  had  to  be  outside  the  threshold. 

The  actual  threshold  for  load  factor  peaks  is  0.8  to  1.  2g  factors.  During 
the  editing  and  reading,  this  threshold  was  replaced  by  one  with  load 
factors  of  0.  84g  and  1.  I6g  to  assure  that  all  peaks  were  obtained.  The 
processing  in  the  computer  eliminated  all  readings  within  the  active 
threshold. 


Longitudinal  cyclic  and  collective  stick  position  peaks  were  also  marked 
during  the  data  editing.  The  peak  criteria  for  these  traces  required  that 
there  be  a  rise  and  fall  of  10  percent  of  full  stick  travel  and  that  the  peak 
values  be  at  least  10  percent  above  or  below  the  normal  values.  These 
normal  values  depended  on  the  mission  segment.  For  the  steady-state 
mission  segment,  the  normal  values  were  the  steady  values  of  the  stick 
positions  immediately  prior  to  and  after  the  peak  value.  During  the 
transient  mission  segments  (when  there  were  no  "steady"  stick  positions), 
an  arbitrary  set  of  normal  values  was  chosen  to  approximate  the  stick 
positions  during  hover.  These  values  are  listed  by  aircraft  serial  number 
below: 

Longitudinal  Cyclic  Collective  Normal, 

Aircraft  No.  Normal,  Pet  Pet 


025  57.4  51.6 

539  52.0  44.8 

546  54.0  49.0 

985  49.2  44.9 
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In  addition  to  the  marking  of  load  factor  and  stick  position  peaks,  all 
other  traces  were  marked  during  the  data  editing  for  subsequent  reading. 
During  the  transient  mission  segments,  all  parameters  except  the  steady 
stick  positions  were  marked  at  each  load  factor  and  stick  position  peak. 
Because  of  the  transient  nature  of  this  portion  of  flight,  no  elapsed  time 
was  associated  with  these  readings,  and  the  parameter  values  were  used 
only  for  tabulations  of  the  peak  values.  However,  during  the  steady-state 
mission  segment,  the  traces  for  all  parameters  except  normal  load  factor 
were  marked  to  permit  time  history  sampling  of  each  of  the  parameters. 
By  reading  in  this  manner,  elapsed  time  at  each  steady-state  flight  condi¬ 
tion  was  recorded  in  tabular  form,  and  the  steady- state  parameter  values 
needed  for  the  tabulations  of  the  peak  values  were  also  obtained. 


Data  Reading  and  Quality  Control 

The  data  points  were  read,  or  measured,  using  semiautomatic  oscillo¬ 
gram  readers,  and  the  readings  were  punched  directly  on  cards.  After 
all  readings  for  a  flight  were  taken,  the  cards  were  listed,  and  this 
printout  was  given  a  preliminary  check  and  sent  to  Quality  Control.  In 
Quality  Control,  a  sample  of  the  readings  from  each  flight  was  re¬ 
measured  by  hand  and  compared  with  the  readings  on  the  cards.  This 
comparison  and  the  mean  and  standard  deviation  of  the  reading  deviations 
were  used  to  measure  and  control  the  processing  accuracy,  using  stan¬ 
dard  quality  control  techniques.  All  flights  with  unacceptable  reading 
accuracy  were  reread.  Throughout  the  program,  this  procedure  forced 
the  reading  accuracy  to  conform  to  the  desired  level,  because  it  required 
a  uniform  method  of  interpretation  and  measurement  of  the  traces.  (The 
level  of  reading  accuracy  is  given  in  the  data  presentation  section  of  this 
report.  ) 


Data  Computations 

The  normal  load  factor,  nz,  is  read  directly  from  the  normal  acceleration 
trace.  For  convenience  of  presentation  of  positive  and  negative  peaks, 
an  incremental  normal  load  factor,  ^nz,  was  calculated  for  each  nz  peak 
using  the  relation 


Anz  =  nz  -  1.0.  (1) 

The  altitude  values  presented  in  the  data  are  "density  altitudes",  which  is 
the  form  normally  used  in  specifying  helicopter  performance.  The  den¬ 
sity  altitude,  h^,  was  calculated  from  the  static  pressure,  Pa,  and  out¬ 
side  air  temperature,  OAT,  from  the  equation 
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hd  =  145,  300 


■( 


518.  4  Pa 


29.92  OAT  ±  13,  745 


0.  235 


(2) 


Calibrated  airspeed  can  be  calculated  from  indicated  airspeed  by  applying 
an  instrument  installation  correction.  Because  this  correction  is  nor¬ 
mally  small  (less  than  4.  6  knots  for  airspeeds  below  110  knots),  and  be¬ 
cause  it  depends  on  the  thrust  condition  of  the  rotor  (in  ground  effect, 
hover,  full  power  climb,  etc.  ),  it  was  decided  that  such  a  correction 
would  not  substantially  increase  the  accuracy  of  the  airspeed.  There¬ 
fore,  only  indicated  airspeeds  are  presented  in  this  report. 


The  engine  torque  transducer  was  originally  calibrated  in  psig  using  the 
UH-1B  cockpit  torquemeter.  Later  in  the  program,  a  conversion  factor 
for  changing  torquemeter  psig  to  pound-feet  of  engine  output  shaft  torque 
was  obtained  from  the  engine  manufacturer.  The  units  used  in  the  tabular 
presentation  are  psig,  but  the  figures  indicate  torque  in  both  sets  of  units 
(psig  and  pound-feet). 


Rotor  rpm  and  outside  air  temperature  were  calculated  directly  from  the 
oscillogram  traces  using  linear  calibrations. 

Collective  and  longitudinal  stick  positions  were  computed  as  a  percent  of 
full  deflection.  Deflections  were  measured  from  the  full-forward  position 
of  the  longitudinal  cyclic  stick  and  from  the  full-down  position  of  the  col¬ 
lective  stick. 


Rate  of  climb  was  determined  by  an  approximate  differentiation  of  the 
altitude  trace.  This  computation  was  made  continually  during  the  steady - 
state  mission  segment  and  at  each  peak  of  the  sticks  or  normal  accelera¬ 
tion  during  the  ascent,  maneuvering,  and  descent  mission  segments. 

The  "longitudinal  acceleration"  or  rate  of  change  of  airspeed  was  obtained 
by  an  approximate  differentiation  of  the  airspeed  trace.  This  parameter 
was  computed  continually  during  steady  state  and  only  at  the  peaks  during 
the  transient  mission  segments. 


Two  nondimensional  parameters,  rotor  tip  speed  ratio  //and  the  thrust 
coefficient  C-p  divided  by  the  rotor  solidity  ratio  <j,  were  calculated 
using  the  following  relations: 


H  =  9.  5493  V 
RPM  •  R  , 


(3) 
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where 

V  =  indicated  airspeed  in  feet  per  second 
RPM  =  rotor  r pm 

R  =  rotor  radius  =  22.0  feet, 

and  S  ,  W _  ,  91.  1886  W 

a  pirRz(0  R)2  a  P  ad  (RPM  x  R)2o 

where 

W  =  gross  weight  in  pounds 
P  =  local  air  density  in  slugs  per  cubic  foot 
Aj-j  =  rotor  disc  area  =  1520.  3  square  feet 
O  -  rotor  solidity  ratio  =  0.050648 
Q  =  angular  rotation  in  radians  per  second. 


(4) 
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RESULTS 


DATA  READING  ACCURACY 


As  discussed  in  the  data  processing  section  of  this  report,  the  reading 
accuracy  was  continually  checked  during  the  program  by  a  Technology 
Incorporated  quality  control  procedure.  In  this  T  rocedure,  the  mean 
deviation  and  standard  deviation  of  the  reading  errors  were  calculated 
for  each  processed  flight.  At  the  completion  of  the  program,  these 
statistical  parameters  were  calculated  for  the  entire  data  sample. 
Assuming  a  normal  distribution  of  reading  errors,  99.  7  percent  of  the 
readings  should  be  within  three  standard  deviations  of  the  true  values. 
The  mean  deviation  and  three  standard  deviations  for  each  parameter, 
assuming  average  calibration  values,  are  shown  in  Table  I. 


TABLE  I 

QUALITY  CONTROL  VALUES  FOR  EACH  PARAMETER 


Parameter 

Mean 

Deviation 

Three  Standard  Deviations 
(99.  7  Pet  Accuracy  Limit) 

nz*  g 

.  0008 

± 

.  037 

Airspeed,  kn 

.  02* 

± 

3.  7* 

Altitude,  ft 

3.  5** 

± 

93** 

OAT,  °F 

.  08 

± 

2.  22 

Torque,  psi 

.  031 

± 

.  84 

Rotor  rpm 

.  12 

± 

3.  2 

Long.  Cyclic  Stick,  pet 

.  16 

± 

3.  1 

Collective  Stick,  pet 

.  46 

± 

8.9 

^Computed  at  100  knots  indicated  airspeed. 
**Computed  at  1000  feet  density  altitude  and 

standard  temperature. 
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PRESENTATION  OF  DATA 


A  total  of  219  hours  of  UH-1B  flight  time  was  processed  and  presented  in 
this  program.  This  time  came  from  758  separate  flights  and  410  engine 
starts  and  shutdowns  (an  engine  run-up  was  not  counted  unless  flight  time 
was  recorded).  Thus,  an  average  flight  lasted  for  about  17.  5  minutes, 
and  there  were  1.85  flights  per  engine  run-up. 

In  the  219  hours  of  data,  59  autorotation  landings  were  recorded.  Of 
these,  58  were  practice  autorotations  in  which  the  pilot  performed  a 
simulated  emergency  landing  resulting  from  an  engine  power  failure. 

Two  examples  of  practice  autorotations  are  shown  in  the  portions  of 
oscillograms  in  Figure  4.  These  landings  are  readily  recognizable  be¬ 
cause  of  the  sudden  drop  in  torque,  the  movement  of  the  collective  stick 
to  the  full-down  position  (an  upward  deflection  of  the  trace),  and  a  rapid 
decrease  in  altitude  (also  an  upward  deflection  of  the  trace).  Figure  5  is 
a  reproduction  of  a  portion  of  a  UH-1B  oscillogram  containing  a  forced 
landing  caused  by  an  engine  power  failure.  The  power  failure  occurred 
at  a  pressure  altitude  of  2200  feet,  an  airspeed  of  81  knots,  a  rotor  rpm 
of  310,  and  an  engine  shaft  torque  level  of  410  pound-feet.  Within  a 
second  after  the  power  failure,  the  pilot  moved  the  collective  stick  to  the 
full-down  position.  One  second  later  he  pushed  the  longitudinal  cyclic 
stick  forward  about  7  percent  from  the  full-forward  position,  and  the 
normal  acceleration  reached  a  minimum  of  -0.  82g  (an  nz  of  0.  18).  At 
4  seconds  after  the  power  failure,  the  helicopter  reached  a  maximum 
rate  of  descent  of  4700  feet  per  minute  and  a  minimum  rotor  rpm  of 
256.  Very  little  airspeed  was  lost  during  this  period.  At  approximately 
15  seconds  after  power  failure,  the  pilot  had  established  a  steady  rate  of 
descent  of  about  1900  feet  per  minute  and  a  rotor  rpm  of  320.  Forty-four 
seconds  after  power  failure,  the  pilot  began  a  flare  by  pulsing  the  collec¬ 
tive  stick  through  eight  cycles,  causing  eight  normal  acceleration  peaks 
of  about  0.  35g  amplitude  and  1 -cycle-per-second  frequency.  The  touch¬ 
down  occurred  54  seconds  after  the  power  failure,  with  an  impact  normal 
acceleration  of  0.  99g  (an  nz  value  of  1.99).  The  primary  difference  be¬ 
tween  this  actual  forced  landing  and  the  practice  autorotation  landings 
shown  in  Figure  5  is  the  collective  stick  pulsing  motion  as  the  pilot 
attempted  to  conserve  the  energy  stored  in  tne  rotor  rotation  and,  at  the 
same  time,  decrease  his  rate  of  descent.  This  pulsing  was  not  used 
during  the  practice  landings,  because  these  pilots  enjoyed  the  comfort 
of  an  idling  engine  in  case  it  was  required  and  a  preselected  landing  spot 
for  their  simulated  power  failure. 

The  data  on  the  flight  profiles  are  presented  in  histogram  form  in 
Figures  6  through  21.  Figure  6  shows  the  percentage  of  the  total  flight 
time  (219  hours)  spent  in  each  of  the  four  mission  segments.  Figures  7 
through  10  present  the  percentage  of  the  flight  time  in  each  gross  weight 


9 


' 


L- 


1  \ 

i;  . 

i 

n 

range  spent  in  each  mission  segment.  Each  of  these  figures  has  a  similar 

f  distribution,  with  about  three -fourths  of  the  time  spent  in  the  steady- state 

mission  segment,  except  for  the  gross  weight  range  above  8000  pounds 
(Figure  10).  The  small  amount  of  time  in  this  weight  range  is  responsible 
for  this  difference. 

Since  the  transient  mission  segments  -  ascent,  maneuvering,  and 
descent  -  did  not  contain  any  constant  values  of  the  parameters,  no  histo¬ 
grams  of  time  spent  in  parameter  ranges  were  prepared  for  these  mis¬ 
sion  segments.  Histograms  showing  the  percentage  of  the  steady-state 
mission  segment  time  spent  in  ranges  of  gross  weight,  rotor  rpm, 
engine  torque,  outside  air  temperature,  altitude,  rate  of  climb,  and 
airspeed  are  presented  in  Figures  11  through  17.  Figure  11  indicates 
that  two-thirds  of  the  time  was  recorded  at  weights  between  6000  and 
7000  pounds.  The  altitudes  of  the  flights  were  normally  low,  with  less 
than  4  percent  of  the  time  above  5000  feet.  The  rates  of  climb  presented 
in  Figure  16  indicate  that  only  5  percent  of  the  time  was  spent  at  rates  of 
climb  or  rates  of  descent  greater  or  less  than  500  feet  per  minute.  Since 
this  histogram  does  not  include  the  transient  mission  segments,  it  does 
not  include  the  extreme  transient  rates  of  climb  experienced  in  autorota¬ 
tion  and  pull-up  maneuvers. 

Figure  17  is  a  histogram  of  the  percentage  of  time  spent  in  each  airspeed 
range  within  the  steady-state  mission  segment.  This  information  is 
further  broken  down  in  Figures  18  through  21  to  show  individual  airspeed 
histograms  for  each  gross  weight-altitude  combination.  These  figures 
show  thc.t  all  indicated  airspeeds  over  115  knots  were  at  density  altitudes 
below  1000  feet. 

Figures  22  through  29  present  curves  of  the  flight  hours  necessary  to 
reach  or  exceed  given  levels  of  incremental  maneuver  normal  load 
factor  l4nz)  in  each  mission  segment  and  within  each  range  of  gross 
weights.  Each  figure  contains  two  curves,  one  for  positive  load  factor 
peaks  and  one  for  negative  load  factor  peaks.  The  most  severe  positive 
load  factor  curve  was  recorded  during  the  maneuver  mission  segment, 
while  the  most  severe  negative  load  factors  were  recorded  during  the 
descent  mission  segment.  There  is  little  difference  in  the  load  factor 
curves  for  the  gross  weight  ranges  except  at  the  high  weights  (above  8000 
pounds).  The  more  severe  curve  in  the  high  weight  range  is  a  false  indi¬ 
cation  caused  by  the  very  small  data  sample  (1/2  hour). 

Figure  30  presents  the  composite  exceedance  curves  for  all  the  maneuver 
peaks.  The  positive  peaks  were  slightly  higher  than  the  negative  peaks 
and  occurred  about  three  times  as  often.  The  largest  peak  load  factor 
in  219  hours  of  UH-1B  data  was  between  2.  0  and  2.  2  (4nz  was  between 
1.  0  and  1.2).  A  tabulation  and  graph  of  the  number  of  maneuver  load 
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factor  peaks  distributed  by  load  factor  and  tip  speed  ratio  H  are  presented 
in  Figure  31.  The  shape  of  this  distribution  agrees  with  the  expected  dis¬ 
tribution,  having  the  largest  peaks  in  the  middle  ranges  of  fi  and  having 
lower  values  at  high  tip  speed  ratios. 

Figures  32  through  39  contain  exceedance  curves  for  positive  and  negative 
incremental  gust  normal  load  factors  for  each  mission  segment  and  each 
gross  weight  range.  In  general,  the  gust  load  factors  are  less  severe 
than  the  maneuvers,  especially  at  the  higher  load  factors.  It  is  also  note¬ 
worthy  that  the  positive  and  negative  gust  peaks  are  closely  grouped  on 
each  figure,  indicating  the  random  nature  of  the  turbulence. 

Figure  40  contains  the  composite  incremental  gust  normal  load  factor 
exceedance  curves.  The  dashed  curves  in  this  figure  are  for  the  OV-1A 
data  presented  in  USAAVLABS  Technical  Report  66-6,  January  1966.  * 

This  figure  indicates  that  the  UH-1B  helicopter  experienced  much  lower 
turbulence  loads  than  the  OV-1A  fixed-wing  aircraft.  This  can  be 
attributed  to  the  higher  alleviation  of  gusts  by  the  more  flexible  rotor. 

A  plot  and  tabulation  of  gust  load  factor  peaks  versus  airspeed  are  included 
in  Figure  41.  As  shown  in  this  figure,  the  highest  gust  load  factor  was 
between  1.  5  and  1.  6  (Anz  was  between  .  5  and  .  6). 

The  tabulation  of  the  219  hours  of  UH-1B  data  is  included  in  this  report. 
Instructions  for  reading  the  parameter  codes  used  in  the  computer  output 
are  included  in  Appendix  I. 


DATA  ANALYSIS 

Because  of  the  obvious  difference  in  the  gust  load  factors  between  the 
UH-1B  and  the  OV-1A,  even  though  the  aircraft  were  flown  in  the  same 
turbulence  environment,  it  was  decided  that  an  attempt  should  be  made 
to  evaluate  the  difference.  The  OV-1A  gust  spectrum  was  calculated 
from  the  equation 


_  1.  1850*  W«4nz 

"  m*  P0*  S  *  Ve*  K 
6  g 


where 

=  derived  gust  velocity  in  feet/  second 
W  =  gross  weight  in  pounds 


(5) 


^USAAVLABS  Technical  Report  66-6,  OV-1A  Mohawk  Flight  Loads  Inves¬ 
tigation  Program.  U.  S.  Army  Aviation  Materiel  Laboratories,  Fort 
Eustis,  Virginia,  January  1966. 


A^z  ~  incremental  gust  load  factor  =  nz  -  1.0 
m  =  lift  curve  slope  (per  radian)  =  4.86 
p Q  -  sea  level  density  =  .  0023799  slug/feet 
S  =  wing  area  =  330  feet 
Ve  =  equivalent  airspeed  in  knots 
K  =  gust  factor,  defined  as  follows: 

o 

0-88/1 

K  =  - S- 

g  5.3  +  /i 

g 

and 

2W/Pq 

g  3  - - - 

m  .  (P / PQ) *  c  •  S  •  g 

where 

g  =  acceleration  due  to  gravity  =  32.  174  feet/second 
c  =  mean  aerodynamic  chord  =  8.  15  feet. 


(6) 


(7) 


In  Equation  (5),  it  is  possible  to  move  all  the  aircraft  configuration 
parameters  to  the  left  side  of  the  equation. 


m 


S  •  K  • 
g 


1.  1850  W  • 


P  o 


.  V, 


(8) 


The  quantity  on  the  left  side  of  the  equation  is  defined  here  as  a  "gust 
parameter".  The  right  side  of  the  equation  can  be  evaluated  for  helicop¬ 
ter  gust  peaks  in  the  same  manner  as  for  fixed-wing  aircraft. 


The  quantity  on  the  right  side  of  the  equation  represents  the  change  in 
total  force  on  the  rotor  (W*^nz)  divided  by  the  momentum  of  the  free 
stream  per  unit  volume  (  PQ  •  Ve),  and  is  measured  in  cubic  feet  per 
second.  The  above  "gust  parameter"  was  calculated  for  the  UH-1B  gust 
load  factor  peaks  and  was  plotted  versus  nautical  miles  to  reach  or  ex¬ 
ceed  derived  gust  velocities  in  Figures  42,  43,  and  44,  for  the  altitude 
ranges  0  to  1000  feet,  1000  to  2000  feet,  and  2000  to  5000  feet,  respec¬ 
tively.  For  later  correlation,  the  gusts  in  the  6000-to-7000-pound  and 
7000-to-8000-pound  gross  weight  ranges  were  separated  into  two  curves. 
There  were  not  enough  peaks  in  the  other  gross  weight  ranges  to  provide 
valid  curve  s . 


The  OV-1A  gust  spectra  from  USAAVLABS  Technical  Report  66-6, 
January  1966,  were  converted  into  nautical  miles  to  reach  or  exceed  the 
"gust  parameter",  using  a  K  for  an  average  gross  weight  of  13,  200 
pounds,  and  were  plotted  in  Figures  42,  43,  and  44. 
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Assuming  that  the  turbulence  environment  was  identical  for  the  UH-1B 
and  the  OV-1A  at  each  altitude  level,  the  difference  in  the  plotted  gust 
parameters  is  caused  by  the  quantity  (m*  S*  Kg),  which  is  called  the  "unit 
gust  parameter"  in  this  report.  Using  the  OV-1A  "gust  parameter"  as  a 
base  for  calculation,  the  "unit  gust  parameters"  were  evaluated  for  the 
UH-1B  from  the  relation 


(m-  S*  Kg)  UH_1B 


(m.S.Kg.Ude)UH-lB  , 

(m  •  S  *  Kg  •  Ude)  OV-1A  g 


OV-1A' 


(9) 


These  "unit  gust  parameters"  for  the  UH-1B  were  plotted  in  Figure  43 
versus  gross  weight  by  altitude  and  by  values  of  "gust  parameter".  A 
preliminary  examination  of  this  figure  shows  the  "unit  gust  parameter" 
for  the  UH-1B  to  be  proportional  to  the  gross  weight,  inversely  propor¬ 
tional  to  density,  and  inversely  proportional  to  the  one-third  or  one- 
fourth  power  of  the  disc  loading.  The  curves  in  this  figure  indicate  that 
a  definite  relation  exists  between  the  "unit  gust  parameter"  and  these 
parameters.  A  theoretical  investigation  should  be  conducted  to  deter¬ 
mine  the  actual  relation  between  the  derived  gust  velocity  and  the  heli¬ 
copter  response. 
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CONCLUSIONS 


It  is  concluded  that: 

1.  Within  the  limitations  of  this  data  sample,  219  hours  of  normal 
operation,  the  UH-1B  instrumented  helicopters  did  not  exceed 
a  normal  acceleration  of  2.  2g.  This  value  indicates  that  the 
design  criteria  originally  used  were  more  than  adequate. 

2.  Practice  autorotations,  simulating  emergency  landings  due  to 
engine  power  failure,  form  a  significant  part  of  the  load  spectrum. 
The  recorded  data  included  59  autorotations  in  219  flight  hours. 

3.  As  proven,  the  monitoring  of  control  deflections  is  an  excellent 
method  of  separating  acceleration  peaks  caused  by  maneuvers 
from  those  caused  by  turbulence. 

4.  A  gust  factor  for  helicopters,  related  to  the  derived  gust 
velocities  experienced  by  fixed-wing  aircraft,  is  feasible. 
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RECOMMENDATIONS 


In  accordance  with  the  findings  of  this  report,  it  is  recommended  that 
USAAVLABS: 

1.  Develop  a  theoretical  expression  for  a  helicopter  gust  alleviation 
factor  and  check  its  validity  against  the  UH-1B  and  CH-47  gust 
data  recorded  during  the  flight  loads  investigation  program. 

2.  Record  UH-1B  combat  data,  if  feasible,  for  comparison  of  this 
type  of  operation  to  the  helicopter's  design  limits  and  to  current 
training  operations  in  the  United  States. 
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ASCENT  MANEUVER  DESCENT  STEADY 

MISSION  SEGMENT 


Figure  6.  Percentage  of  Total 
Flight  Time  in  Each 
Mission  Segment. 


ASCENT  MANEUVER  DESCENT  STEADY 

MISSION  SEGMENT 

Figure  8.  Time  in  the  6000-to- 
7000-Pound  Gross 
Weight  Range  Broken 
Down  by  Percentage 
in  Each  Mission 
Segment. 


ASCENT  MANEUVER  OESCENT  STEADY 

MISSION  SEGMENT 


Figure  7.  Time  in  the  5000-to- 
6000-Pound  Gross 
Weight  Range  Broken 
Down  by  Percentage 
in  Each  Mission 
Segment. 


ASCENT  MANEUVER  DESCENT  STEADY 

MISSION  SEGMENT 

Figure  9.  Time  in  the  7000-to- 
8000-Pound  Gross 
Weight  Range  Broken 
Down  by  Percentage 
in  Each  Mission 
Segment. 
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PERCENT  TIME 


CROSS  WEIGHT  -  ABOVE  8000  LB 
TIHE  -  0.52  HR 


219. 62  HOURS 
758  FLIGHTS 


MISSION  SEGMENT 


Figure  10.  Time  in  the  Above- 
8000-Pound  Gross 
Weight  Range  Broken 
Down  by  Percentage 
in  Each  Mission 
Segment. 


STEADY  STATE 
163.38  HOUAS 
758  FLIGHTS 


WEIGHT.  LB  X  I0"5 

Figure  11.  Percentage  of  Steady 
State  Mission  Seg¬ 
ment  Flight  Time  in 
Each  Gross  Weight 
Range. 


STEADY  STATE 
163.38  HOURS 
758  FLIGHTS 


TORQUEMETER  PRESSURE,  PSIG 


ENGINE  OUTPUT  SHAFT  TORQUE,  LB-FT 


Figure  12.  Percentage  of  Steady- 
State  Mission  Seg¬ 
ment  Flight  Time  in 
Each  Rotor  RPM 
Range. 


Figure  13.  Percentage  of  Steady - 
State  Mission  Seg¬ 
ment  Flight  Time  in 
Each  Engine  Torque 


PERCENT  TIME 


Figure  14.  Percentage  of  Steady- 
State  Mission  Seg¬ 
ment  Flight  Time  in 
Each  Outside  Air 
Temperature  Range. 


ALTITUDE ,  FT  X  10*3 

Figure  15.  Percentage  of  Steady- 
State  Mission  Seg¬ 
ment  Flight  Time  in 
Each  Density  Altitude 
Range. 


-2500  -1500  -500  500  150C  2500 

RATE  OF  CLIMB,  FT/M  I N 


Figure  16.  Percentage  of  Steady- 
State  Mission  Seg¬ 
ment  Flight  Time  in 
Each  Indicated  Air¬ 
speed  Range. 
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6000-7000  LB 


Mission  Seg:  Ascent 
Hours:  11.652 
A  Negative  Maneuver  Feaks 
O  Positive  Maneuver  P’aks 


in 


MANEUVER  NORMAL  LOAD  FACTOR  An* 


Figure  22.  Exceedance  Curves  for  Incremental  Maneuver  Normal 
Load  Factor  Peaks  in  the  Ascent  Mission  Segment. 


HOURS  TO  REACH  OR  EXCEED 


MANEUVER  NORMAL  LOAD  FACTOR  An* 

Figure  24.  Exceedance  Curves  for  Incremental  Maneuver  Normal 
Load  Factor  Peaks  in  the  Descent  Mission  Segment. 
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HOURS  TO  REACH  OR  EXCEED 


HOURS  TO  REACH  OR  EXCEED 


Gross  Weight  =  5000-6000  lb. 
Time  =  2.  84  hr. 

A  Negative  Maneuver  Peaks 
0  Positive  Maneuver  Peaks 


id*2 


Figure  26. 


MANEUVER  NORMAL  LOAD  FACTOR  Anz 

Exceedance  Curves  for  Incremental  Maneuver  Normal 
Load  Factor  Peaks  in  the  5000-6000-Pound  Gross 
Weight  Range. 


HOURS  TO  REACH  OR  EXCEED 


HOURS  TO  REACH  OR  EXCEED 


MANEUVER  NORMAL  LOAD  FACTOR  An, 

„  Exceedance  Curves  for  Incremental  Maneuver  Normal 
8016  28‘  Load  Factor  Peake  in  the  7000-8000-Pound  Gross 
Weight  Range. 
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HOURS  TO  REACH  OR  EXCEED 
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HOURS  TO  REACH  OR  EXCEED 
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Figure  31.  Diagram  and  Tabulation  of  Maneuver 
Normal  Load  Factor  Peaks  in  Ranges 
of  Rotor  Tip  Speed  Ratio. 


Mission  Seg:  Ascent 
Hours:  11.652 
A  Negative  Gust  Peaks 
0  Positive  Gust  Peaks 
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Figure  32. 


GUST  NORMAL  LOAD  FACTOR  Anz 

Exceedance  Curves  for  Incremental  Gust  Normal  Load 
Factor  Peaks  in  the  Ascent  Mission  Segment. 


HOURS  TO  REACH  OR  EXCEED 


GUST  NORMAL  LOAD  FACTOR  An, 

Figure  34.  Exceedance  Curves  for  Incremental  Gust  Normal  Load 
Factor  Peaks  in  the  Descent  Mission  Segment. 
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HOURS  TO  REACH  OR  EXCEED 


Ar 

! 


GUST  NORMAL  LOAD  FACTOR  Anz 

Figure  35.  Exceedance  Curves  for  Incremental  Gust  Normal  Load 
Factor  Peaks  in  the  Steady-State  Mission  Segment. 
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HOURS  TO  REACH  OR  EXCEED  An 


GUST  NORMAL  LOAD  FACTOR  Anz 

Figure  36.  Exceedance  Curves  for  Incremental  Gust  Normal  Load 
Factor  F.aks  in  the  5000-^  ,00-Pound  Gross  Weight 
Range. 

41 


HOURS  TO  REACH  OR  EXCEED  An 


GUST  NORMAL  LOAD  FACTOR  An2 

Figure  37.  Exceedance  Curves  for  Incremental  Gust  Normal  Load 
Factor  Peaks  in  the  6000-7000-Pound  Gross  Weight 
Range. 
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HOURS  TO  REACH  OR  EXCEED 


GUST  NORMAL  LOAD  FACTOR  Anz 

Figure  38.  Exceedance  Curves  for  Incremental  Gust  Normal  Load 
Factor  Peaks  in  the  7000-8000-Pound  Gross  Weight 
Range. 
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HOURS  TO  REACH  OR  EXCEED 


v. 


GUST  NORMAL  LOAD  FACTOR  Anz 

Figure  40.  Composite  Exceedance  Curves  for  UH-1B  and  OV-1A 
Incremental  Gust  Normal  Load  Factor  Peaks. 
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Figure  45.  Plot  of  UH-1B  Unit  Gust  Parameter  by  Gross  Weight; 
Altitude,  and  Gust  Parameter  Values. 
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APPENDIX  I 


INSTRUCTIONS  FOR  READING  COMPUTER  PRINTOUTS 
AND  TABLES  II  THROUGH  XXXVI 


All  times  shown  are  in  minutes  unless  otherwise  specified.  Values  of 
time  have  been  rounded  off  to  the  nearest  tenth  of  a  minute.  Thus,  the 
time  totals,  which  were  first  summed  and  then  rounded,  may  not  agree 
with  the  individual  rounded  values  shown  by  some  fraction  of  a  minute. 

The  method  used  assures  that  any  value  shown  is  within  .  05  minute  of  the 
correct  value.  A  time  value  between  0  and  0.  5  minute  was  printed  as 
"0.0",  while  a  time  equal  to  zero  was  printed  as  "0". 

Tables  having  neither  points  nor  zero  time  were  not  included.  Table  head¬ 
ings  are  arranged  so  that  the  first  parameter  given  has  its  ranges  printed 
vertically  at  the  left  of  the  table,  the  second  parameter  in  the  heading  has 
its  ranges  printed  across  the  top  of  the  table,  and  any  other  parameters 
shown  will  be  followed  by  their  respective  ranges  in  the  heading.  Thus, 
the  UH-1B  table  heading  "nz  Gust  Peaks  Versus  Velocity  by  Mission 
Segment  Ascent,  Altitude  Less,  Weight  7000"  indicates  the  number  of  gust 
nz  peaks  in  selected  airspeed  ranges  for  ascent,  altitude  below  1000  feet, 
and  weights  from  7000  to  8000  pounds. 

The  range  codes  for  the  various  parameters  are  also  given  in  the  following 
tables. 
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TABLE  II 

riNMMlKUT  S)  FJl  MISSION.  SlUPcNT  VS  .1..IGH) 


ASCENT 

HANUVH 

DESCNT 

STEAQY 

TOTAL 
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3.  7 


6000  7COO 
760.7  313.4 

P95.2  fcd'3.9 


t?CCO  TOTAL 
1.3  699.1 

19.4  1604. A 
C • 7  10,3.3 
9.5  9302.6 
3C. 313164.9 


?r.-  74 o.  7  29C.9 
140.1  6859.4  7793.6 
17C.1  9462.1  41C1.7 


TCTAL 


TABLE  XII 


UMUHIKUT.S)  FOR  ALTITUDE  VS  VELOCITY  BY  WEIGHT  3000 


LuSS 

AC 

6C 

65 

70 

75 

BO 

85 

90 

95 
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110 
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120  TOTAL 

LESS 

W.l 

0.2 

0.2 

1  •  A 
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6.  8 

6. A 

5.6 

5.5 

l.a 

l  •  A 

0.9 

44.5 

10CC 

A. 7 

C.2 

1  •  A 

1.6 

3.1 

6.3 

17.  A 

19.9 

5.7 

0.0 

60.4 
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500C 

10000 
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2.1 

7.1 

9.7 

7. A 

7.3 

0.7 

0.1 
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11.9 
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2C.1 
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VELOCITY  HY 
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AC 

60 

65 

in 

75 

60 

55 

90 

95 

100 

1C5 

no 

115 
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LESS 
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33.5 

47.5 

78. A 

165.3 
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41C.2 
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80.6 

46.7 

14.1 

6.6 

5.8 

0.8 

1734.3 

1000 

74.9 

30.5 

35.9 
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1 6 1  •  > 
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349*7 
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36.8 
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1.7 
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1836.2 
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?8.8 
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240.8 

78.0 

16.2 

6.0 

l.l 

2923.0 

500G 

C  •  5 

O.S 

1.9 

lo.A 

74.3 

133.0 

109.5 

29.6 

1.6 

366.3 

10000 

15000 

TOTAL 

27i.? 

103.2 

15  3.3 

3A1.C 

743. A 

1664.3 

1725.2 

1151.5 

473.  3 

163.1 

o 

o 

•e 

16.0 

7.3 

0.8 

6859.7 

•  TlHUPIKUTr=S) 

F07  ALTITUDE  VS 

velocity  nv  weight 

7000 

L.SS 

LC 

60 

65 

70 

75 

HO 

85 

90 

95 
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no 

115 

120 

TOTAL 

LESS 

'.j.  ) 

'<!.<> 

12.6 

16.6 

37. C 

105.6 

171.6 

99.9 

52.4 

34.7 

6.1 

2.5 

1.8 

1.0 

640.9 

1000 

lOo.  1 

35.6 

34. a 

5a. 7 

104.3 

128.5 

198.6 

202.6 

67.3 

12.3 

0.8 

0.6 

949.6 

200C 

25.7 

25.6 

43.0 

106.6 

164. 5 

266.5 

229.3 

197.0 

117.5 

22.5 

3.0 

0.3 

0.1 

1198.4 

500C 

?.7 

0.8 

1.3 

4.7 

100UC 

15000 

TOTAL 

2U.1 

75.6 

90.3 

177.6 

30?. 4 

501.3 

602.6 

499.5 

2  37.3 

69.5 

9.9 

3.2 

1.9 

1.0 

2793. 6 

TIH.(HINUT=S)  fot 

altitude  vs 

V  LQCITY  HY 

WEIGHT  3000 

LESS 

AC 

60  6  5 

73  75 

60  85 

90 

95 

100 

105 

110 

115 

120  TOTAL 

LESS 

1000 

1.1  1.3 

2.1  2.4 

2.5 

9.5 

2000 

500C 

10000 

150CC 

TOTAL 

1.1  1.3 

2.1  2.4 

2.5 

9.5 

TIKL(HINUTES) 

FOR  ALT1TU0E  VS 

VlLOCITY  BY 

WEIGHT  ‘ 

TOTAL 

LLSS 

AC 

60 

65 

70 

75 

80 

85 

90 

95 

100 

105 

110 

115 

120  TOTAL 

LESS 

271.6 

53. i 

6G.3 

94.2 

225.4 

591.9 

590.0 

2  70.5 

13B.7 

03.2 

21.6 

9.0 

7.6 

1.8 

2419.6 
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66.1 
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136.5 

263.3 

556.0 

720.6 

>72.1 

211.9 

54.7 

10.5 

2.1 

0.4 

2855.7 

2000 

socc 

10000 

15000 

53 .4 

9.1 

0.5 

113.2 

C  •  5 

291.0 

1.9 

55  *,  * 
18.0 

963.7 

75.1 

904.9 

134.3 

731.7 

109.5 

358.9 

29.6 

100.6 

1.6 

19.3 

6.2 

1.2 

4156.6 
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TOTAL 

5 1C.  7 

178. C 
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1065.2 

2136.6 

2349.0 

1633.8 

739.1 
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51.3 
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9802.9 

_ TABLE  IV _ 

TIMEIMM'USI  FOR  COLLECTIVE  VS  CYCLIC  BY  CLIPS  -7590 


LESS  1C 

LESS 

10 

2C 

30 

AO 

50 

6C 

7C 

SC 

90 
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20  3C  AO 


C.l 
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0.1  C  •  6  C . 2 


SO  60  70 


80  90  TOTAL 


0.1 
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0.5 

0.1 
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TT 


la  .«v;  K 


• tm*4j  ,  9C 


55 


TOTAL  4.3  1049.1  5411.4  20H.0  419.7  92.9  2.1  0*9  9274. 


TABLE.  IV,  , contd. 
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TABLE  V 


Tim-mMmsi  for  rah 

VS  CL (HU  ur 

TEMPERATURE 

10 

L  tSS  -;5C0  *2000 

-150C  -1CC0 

-500 

500 

1000 

1500 

2  000 

2500  TOTAL 

less 

3C0 

1.5 

C.B 

2.3 

J1C 

1.1 

9.3 

C.0 

ii.< 

320 

C.2 

1.5 

1.7 

JJO 

34C 

TOTAL 

1.3 

12.3 

1.6 

15.2 

TINE(MlNUHS) 

fOM  RPM 

VS  CLIH8  UY 

TEMPERATUR 

c 

20 

Li-SS  -:!CC 

-2000 

-15CC  -1C0C 

-500 

500 

1000 

1500 

2000 

2500  TOTAL 

LESS 

30C 

5.7 

9.7 

310 

O.i 

C.7  5.2 

162.2 

8.9 

0.4 

177.5 

320 

C.6 

19.3 

C.5 

19.4 

UC 

340 

tctal 

0.1 

0.7  5.8 

190.2 

9.4 

0.4 

206.6 

TIP  IMINUT.S) 

FOR  PPM 

VS  CLIMB 

LY 

TEMPERATUR 

e 

30 

LESS 

LESS  -23CO 

-2000 

-150C  - 

1C0C 

-500 

500 

1000 

1500 

2000 

2500  TOTAL 

300 

19.S 

0.2 

20.0 

310 

0.1  C.l 

0.3 

2.5 

21.3 

646.1 

25.7 

1.8 

0.1 

698.7 

32C 

0.1 

0.6 

4.  j 

236.6 

5.1 

266.7 

330 

340 

TOTAL 

n.i  C.l 

0.4 

1.1 

29.6 

923.2 

30.6 

2.0 

0.1 

985.4 

TIM 

EIMINUTISI  FOR  RPM 

VS  CLI 

IMR  MV 

TEMPERATURE 

40 

LESS  JCC  -2000 

-130C 

-1CC0 

-500 

500 

1000 

1500 

2000 

2500  TOTAL 

LESS 

C.l 

0.1 

300 

0.1 

3.9 

0.2 

4.2 

310 

0.1 

1.6 

U.ft 

722.2 

26.7 

0.5 

C.2 

768.0 

HO 

0.4 

2.7 

2G6.  3 

5.7 

0.2 

215.2 

330 

340 

TOTAL 
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TABLE  V,  contd. 


TIMEININUTCSI 
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0.2 
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TABLE  XXI 


Nf  OUST  P*AKS  VS  VEL.  dY  »ISS.  SCG.  STEADY,  ALT.  LESS.  WGT. 


LESS 


40 


60 


70 


75 


80 


IS 


sooo 

90 


120  TOTAL 


2.4 
2.2 
2.0 
1.8 
1.7 
1.6 

1.5 
1.4 
1.) 
1.2 
O.b 
0.7 
0.6 
0.5 
0.4 
0.2 

LESS 

total 

TIKE 


11.1 


0.2 


0.2 


1 

1.4 


2 

3.1 


2 

6.1 


1 

6.4 


2 

S.4 


2 

S.5 


1.1 


HI  OUST  PEAKS  VS  VEL.  RV  KISS.  SEG.  STtAOY,  ALT.  1000,  WCT.  5000 


LESS 


40 


60 


45 


70 


75 


80 


IS 


90 


1.4 


100 


0.9 


103 


110 


115 


10 

0.  44.5 


120  TOTAL 


11 

17.4 


19.9 


2.4 
2.2 
2.0 
1.8 
1.7 

1.4 

1.5 
1.4 
1.3 

1.2  1 

0.9 

0.7  1 

0.6 
0.5 
0.4 
0.2 
LESS 

TOTAL  * 

TINt  4.7  0.  0.2  1.4  1.4  3.1  6.3 

N2  GUST  PEAKS  VS  VEL.  BY  KISS.  SEG.  STEADY*  ALT.  2000.  *GT.  5000 
LESS  40  60  45  70  75  80  85  90 

2.4 
2.2 
2.0 
1.8 
1.7 
1.6 

1.5 
1.4 
1.3 
1.2 
0.8 

0.7  11 

0.6 
0.8 
0.4 
0.2 
LESS 
TOTAL 


2 

5.7 


0.0 


110 


115 


15 

0.  60.4 


120  TOTAL 


TINt 


0. 


7.1 


1 

7.4 


1 

0.7 


0.1 


0. 


2 

35.2 


71 


TABLE  XXI.  contd. 


*Z  GUST  PEAKS  VS  VFL  •  BY  Ml  SS.  SEG.  CESCNT,  ALT. 


Lt SS *  MGT.  c  000 


X  •A*!--'' 


LtSS 

2. A 

2.2 

2.J 

1.3 
1.7 
1.6 
1.5 

1.4 
1.3 
1.2 
0.8 
0.7 
0.6 
0.5 
0.4 
0.2 

LESS 

*n?u 


40 


10 


60 


10 


6  5 


5 


2 


7 


70  75  80 


1 

7  7 

3  7 


6 

3 


10  13  9 


85  90  95 


t 


l 


1 


l  1 


100 


1 


1 

l 


3 


105  110  1  *.  5  120  TOTAL 


4 

40 

21 

2 


67 


NZ  GUST  PEAKS  vs  VEL.  BY  MISS.  SlG.  DESCNT,  Alt.  1000,  MG T.  6000 


LtSS 

2.4 
2.2 
2.0 
1.6 
1.7 
1.6 

1.5 
1.4 
1.3 
1.2 
0.6 
0.7 
0.6 
0.5 
0.4 
0.2 

LESS 

TOTAL 


40 


13 


60  65 


2  3 

1  2 

3  5 


70  75  tiC 


3  5  3 

3  2  1 


6  7  4 


85  90  95 


l 

1 


2 


2 


2 


100  105 


110 


115  120  TOTAL 


26 


16 


42 


NZ  GUST  PEAKS  VS  VEL  .  BY  Ml  SS •  SEC.  OESCNT,  ALT.  2000,  MGT.  6000 


LESS 

2.4 
2.2 
2.0 
1.0 
1.7 
1.6 

1.5 
1.4 
1.3 
1.2 
0.8 
0.7 
0.6 
0.5 
0.4 
0.2 

LESS 

total 


40 


4 


60  65 


4  4 

1  1 


5  5 


70  75  80  85  90  95 


4  3  1 

5  2  1 

1 

10  5  2  2 


100  105 


no 


115  120  TOTAL 


19 

13 

l 


33 


NZ  GUST  PEAKS  VS  VEL.  BY  MISS.  SEC.  ASCENT,  ALT.  LESS,  WGT.  6000 


LESS 

2.4 
2.2 
2.0 
1.8 
1.7 
1.6 

1.5 
1.4 
1.3 
1.2 
0.8 
0.7 
0.6 
0.5 
0.4 
0.2 

LESS 

TOTAL 


40 


3 

1 

\ 

5 


60  65 


1  3 

2 

3  3 


70 


73 


80 


85 


90 


100 


105 


110 


115 


120  TOTAL 


1111  11 

2  5 

1 

3  ’  1  1  17 


72 


TABLE  XXI,  contd. 


til  GUST  PEAKS  VS  VEL.  BY  MISS.  SFG .  ASCENT,  ALT.  1000,  MG  T.  fcOOO 


LESS 


40 


6C 


65 


70 


80 


85 


95 


100 


19  S 


110 


115 


120  TOTAL 


2.6 

2.2 

2.0 

1.8 

1.7 

1.6 

1.5 

1.4 

1.3 

1.2 

O.B 

0.7 

0.6 

0.5 

0.4 

0.2 

LESS 

TOTAL 


NZ  GUST 
LESS 


PEAKS  VS  VcL  •  BY  MISS.  SCG.  ASCENT,  ALT.  2000,  WGT.  6000 

40  60  6  5  70  75  80  85  90  95 


100 


105 


110 


115 


120  TOTAL 


2.4 
2.2 
2.0 
1.8 
1.7 
1.6 

1.5 
1.4 
1.3 
1.2 
0.8 
0.7 
0.6 
0.5 
0.4 
0.2 

LESS 

TOTAI 


1 

13 


2.4 
2.2 
2.0 
1.6 
1.7 
1.6 

1.5 


NZ  GUST 
LESS 


4  3  5  4  4  1  1 

PEAKS  VS  VEL.  BY  MISS.  SEG.  MANUVR,  ALT.  LESS,  VGT.  6000 

40  60  65  70  75  80  85  90  95 


100 


105 


110 


115 


22 


120  TOTAL 


1.4 

1 

1 

2 

1.3 

1 

1 

1 

2 

1 

2 

1 

3 

12 

1.2 

4 

6 

18 

21 

20 

20 

19 

14 

5 

3 

3 

1 

136 

0.8 

0.7 

3 

6 

7 

9 

13 

20 

10 

7 

5 

? 

1 

83 

0.6 

1 

3 

£ 

2 

6 

0.5 

0.4 

0.2 

LESS 

OTAL 

7 

14 

27 

31 

35 

42 

34 

24 

12 

6 

8 

2 

242 

NZ 

GUST 

PEAKS  VS 

VEL. 

BY  MISS. 

SEG. 

MANUVft, 

ALT. 

1000,  VGT. 

6000 

LESS 

40 

60 

65 

70 

75 

80 

85 

90 

95 

100 

105 

110 

115 

120  TOTAL 

2.4 
2.2 
2.0 
1.8 
1.7 
1.6 

1.5 
1.4 


1.3 

2 

2 

1 

4 

2 

11 

1.2 

9 

12 

16 

45 

36 

21 

21 

5 

2 

1 

166 

0.6 

0.7 

6 

14 

7 

31 

26 

16 

16 

6 

1 

123 

B.t 

1 

1 

2 

O.J 

0.6 

0.2 

LESS 

10T6L 

17 

28 

24 

81 

62 

40 

37 

11 

3 

1 

304 

73 


1 


i 


j 


I 


{ 


TABLE  XXI.  contd. 


HI  GUST  PEAKS  VS  VEL.  BY  MISS.  SEC.  MANUV*.  ALT.  2000.  WGT.  6000 

LESS  AO  60  65  TO  T5  SO  85  80  95  100  105  110  115  120  TOTAL 

2.8 

2.2 

2.0 

1.8 

l.T 

1.6 

1.5 

1.4 


1.5 

2 

3 

*5 

3 

4 

1 

15 

1.2 

19 

13 

24 

26 

16 

9 

4 

2 

1 

114 

0.8 

0.7 

14 

7 

14 

20 

9 

10 

2 

2 

71 

0.6 

1 

1 

2 

0.5 

0.4 

0.2 

LESS 

TOTAL 

36 

21 

41 

49 

24 

20 

6 

4 

1 

209 

N2 

GOST 

PEAKS  VS 

vet. 

BY  HISS. 

SEG. 

STEADY* 

ALT. 

LESS*  WGT. 

6000 

L«:S$ 

40 

60 

6b 

70 

73 

80 

05 

90  93 

100 

105 

110 

115 

120  TOTAL 

2.4 
2.2 
2.0 
1.8 
l.T 
1.6 

1.5 


1.4 

2 

2 

1.1 

1 

2 

2 

3 

i 

4 

2 

i 

1 

1 

20 

1.2 

T 

11 

21 

37 

59 

67 

55 

41 

18 

11 

7 

3 

2 

161 

0.8 

O.T 

IS 

4 

24 

41 

40 

61 

46 

13 

18 

20 

3 

2 

315 

0.6 

1 

2 

4 

3 

6 

7 

2 

1 

1 

27 

0.5 

1 

1 

2 

4 

0.4 

0.2 

LESS 

TOTAL 

20 

18 

49 

•3 

113 

111 

115 

03 

61 

15 

11 

6 

2 

729 

TIME 

175.2  18.5 

47.5 

76.4 

115.3 

479.6 

410.2 

163.1 

00.8 

46.7 

14.1 

6.4 

5.8 

0.8 

0.  1734.3 

HI 

OUST  PEAKS  VS 

VEL.  BY 

MISS. 

SEG. 

STEADY, 

ALT. 

1000,  WGT, 

•  6000 

LESS  40 

60 

65 

70 

75 

80 

05 

90 

95 

100 

105 

110 

115  120  TOTAL 

2.4 
2.2 
2.0 
1.8 
1.7 
1.6 

1.5 
1.4 


i.i 

1 

4 

1 

3 

2 

a 

1.2 

1 

10 

22 

60 

60 

72 

26 

10 

4 

273 

0.8 

O.T 

1 

2 

10 

32 

47 

74 

47 

22 

6 

2 

1 

244 

OU 

1 

4 

2 

2 

I 

10 

0.5 

0.4 

0.2 

LESS 

TOTAL 

1 

3 

20 

56 

115 

145 

124 

51 

16 

6 

1 

538 

TIME 

74.9 

10.5 

35.9 

76.  S 

161.3 

423.0 

513.0 

349.7 

122.1 

36.0 

9.7 

1.7 

0.4 

0. 

0. 

1836.2 

'12 

GUST 

PEAKS  VS 

VEt_. 

BY  MISS 

•  SEG. 

STEADY, 

ALT. 

2000.  MCI.  6000 

LESS 

40 

60 

65 

70 

75 

00 

05 

90 

93 

100 

105 

110 

115 

120 

TOTAL 

7.4 

2.2 

2.0 

1.8 

l.T 

1.6 

r.s 

1.4 

1 

1 

1.1 

* 

4 

6 

2 

3 

1 

20 

1.2 

1 

0 

14 

41 

69 

46 

35 

25 

10 

9 

1 

281 

0.8 

O.T 

2 

8 

26 

40 

64 

50 

42 

24 

17 

7 

1 

289 

0.6 

1 

3 

3 

2 

2 

1 

16 

0.5 

0.4 

0.2 

LESS 

TOTAL 

S 

16 

67 

80 

142 

109 

00 

49 

30 

17 

2 

605 

TIME 

28.8 

11.7 

69.4 

184.2 

301.0 

607.5 

660.3 

527.3 

240.8 

70.0 

16.2 

6.0 

1.1 

0. 

0. 

2923.0 

TABLE  XXI,  contd. 


GUST  PEAKS  VS  VEL.  PY  MISS.  SEG.  STEADY,  ALT.  5000,  MCI.  '  000 
LCSS  40  60  65  70  75  80  85  90 


95 


100 


LOS 


110 


120  TOTAL 


2.4 

2.2 

2.0 

1.8 

1.7 

1.6 

1.5 
1.4 
1.3 
1.2 
0.8 
0.7 
0.  6 
0.5 
0.4 
0.2 

LESS 

TOTAL 

TIME 


11 


HI 


14  9  5 

C.  0.5  0.5  1.9  15.4  74.3  133.0  109.5  29.6  1.6 

GUST  PEAKS  VS  VEL.  BY  MISS.  SC6.  ASCENT,  ALT.  LESS,  WCT.  7000 
LESS  40  60  65  70  75  80  85  90 


95 


100 


0. 


105 


110 


115 


21 

0.  366.3 


120  TOTAL 


2.4 
2.2 
2.0 
1.8 
1.7 
1.6 

1.5 
1.4 
1.3 
1.2 
0.8 
O.T 
0.6 
0.5 
0.4 
0.2 

LESS 

TOTAL 


HI 


4 

2.2 

2.0 

1.8 

1.7 

1.6 

1.5 

1.4 

1.3 

1.2 

0.8 

0.7 

0.6 

0.5 

0.4 

0.2 

LESS 

TOTAL 

NZ 


5.2  1  6  6  1  51  2 

GUST  PEAKS  VS  VEL.  BY  MISS.  SEG.  ASCENT,  ALT.  1000,  WGT.  7000 
LESS  40  60  65  70  75  80  85  90  95 


2 

15 


11 

1 


29 


100 


105 


110 


115 


120  TOTAL 


4 

10 


1 

10 


10 

50 


23 

5 


- 

2.2 

2.0 

1.8 

1.7 

1.6 

v.i 

1.4 

1.3 

1.2 

0.6 

0.7 

0.6 

0.5 

0.4 

0.2 

LESS 

TOTAL 


12  5  11  2  2  9  23  17  7 

GUST  PEAKS  VS  VEL.  8V  MISS.  SEG.  ASCENT,  ALT.  2000,  WGT.  7000 
LESS  40  60  65  70  75  80  85  90  95 


100 


105 


110 


115 


120  TOTAL 


10 

2 


12 


75 


TABLE  XXI.  contd. 


NZ  -UST  PEAKS  VS  V£L.  0V  MISS.  SEG.  MANUVK,  ALT*  LESS.  WGT.  7000 


LESS 


40 


6C 


65 


70 


80 


90 


45 


i00 


105 


110 


115 


120  TOTAL 


2*4 

2.2 

2.0 

1.8 

1.7 

1.6 

1.5 

1.4 

1.3 

1.2 

0.8 

0.7 

0.6 

0.5 

0.4 

0.2 

LESS 

TOTAL 


3  6 

1  2  6  11  17 

12  6  5  7 

2 


1 

l  2 

12  32 

3  14 

3  3 


1  2  1 

5  3  6 

h 

1 


2 


4  10  19  32 


19  52 


5 


5 


1 

16 

93 

42 

9 


161 


NZ  GUST  PEAKS  VS  VEL.  BY  MISS.  SEG.  HANUVR.  ALT.  1000.  WGT.  7000 

LESS  40  60  ’  65  70  75  80  65  90  95  100  105  110  115  120  TOTAL 

2.4 
2.2 
2.0 
1.8 
1.7 
1.6 

1.5 
1.4 


1.3 

1 

2 

1 

2 

5 

1 

3 

5 

i 

21 

1.2 

9 

4 

22 

21 

41 

32 

29 

14 

5 

1 

176 

o.» 

0.7 

4 

9 

15 

16 

22 

20 

13 

8 

6 

l 

116 

0.6 

4 

3 

3 

3 

2 

l 

16 

0.5 

1 

1 

0.6 

0.2 

1ESS 

7U76L 

14 

15 

42 

42 

71 

56 

47 

29 

12 

2 

310 

N2 

fcUST 

PEAKS  VS 

VEL.  6Y 

MISS. 

SEG. 

MANUV8, 

ALT. 

2000.  WGT. 

7000 

less 

40 

60 

45 

70 

75 

80 

85 

90 

95 

100 

105 

110 

115 

120  T07AL 

2.4 
2.2 
2.0 
1.6 
1.7 
1.6 

1.5 
1.4 
1.3 
1.2 
o.a 

0.7 

0.6 

0.5 

0.4 

0.2 

LESS 

TOTAL 


2  1 
1  1 


3 


2 


NZ  GUST  PEAKS  VS  VEL. 


LESS 

2.4 
2.2 
2.0 
1.6 
1.7 
1.6 

1.5 
1.4 
1.3 
1.2 
0.6 
0.7 
0.6 
0.5 
0.4 
0.2 

LESS 

TOTAL 

TIME  85.3 


40  60 


2  1 
3 


2  4 

14.4  12.6 


l 


1 

1 


20 

17 

1 


6  5  9  2  8  1  2 

8Y  MISS.  SEG.  STEAOYt  ALT.  LESS.  WGT.  7000 

6  5  70  75  60  65  90  95  100  105  110  115 


36 

120  TOTAL 


1 

3 

1 

4 

3 

8 

2 

1 

1 

26 

9 

10 

29 

50 

51 

26 

23 

9 

2 

216 

4 

11 

24 

54 

34 

16 

6 

5 

1 

156 

1 

1 

3 

2 

4 

4 

4 

3 

.  22 

15 

25 

57  110 

92 

56 

35 

18 

4 

418 

>•4 

37.0 

105.6  173.6 

99.9 

52.4 

34.7 

6.1 

2.5 

l.a 

1.0 

0. 

640.9 

76 


TABLE  XXI,  contd. 


HI  GUST  PEAKS  VS  VEL.  dY  MISS.  SEG.  STEADY.  ALT.  1000.  WGT.  7000 
LESS  AO  60  6  5  70  75  80  85  90  95 

2. A 
2.2 
2.0 
1.6 
1.7 
1.6 
1.5 


1.4 

1 

2 

1 

1.3 

1 

2 

1 

3 

4 

1 

2 

1.2 

2 

11 

30 

33 

36 

41 

22 

4 

0.8 

0.7 

1 

1 

8 

29 

26 

42 

54 

15 

4 

0.6 

1 

1 

\ 

3 

0.5 

1 

1 

0.4 

0.2 

LESS 

TOTAL 

1 

4 

2° 

63 

60 

84 

101 

40 

14 

TIME 

lOt.l 

35.6 

3*.fl 

56.7 

104.3 

T28.3 

196.4 

202.6 

67.)  12 

•  3 

NZ  GUST 

PEAKS  VS 

vel. 

BY  MISS 

•  SEG. 

STEADY* 

ALT. 

2000* 

UGT.  7000 

LESS 

AO 

60 

65 

70 

73 

80 

83 

90 

93 

2.4 
2.2 
2.0 
1.6 
1.7 
1.6 

1.5 
1.4 


1.3 

i 

1 

1 

1.2 

4 

7 

22 

26 

21 

IT 

16 

16 

5 

0.3 

0.7 

3 

7 

16 

22 

26 

13 

26 

19 

7 

0.6 

2 

1 

1 

2 

0.3 

0.6 

0.2 

LESS 

TOTH 

7 

14 

39 

68 

6T 

36 

44 

35 

12 

TIME 

26.7 

25.4 

43.0 

106.6 

166.3 

266.5 

229.3 

197.0 

117.5  22 

.5 

NZ 

GUST 

PEAKS  VS 

VEL. 

6V  NISS 

.  SEG. 

DESCNT, 

ALT. 

LESS* 

WGT.  7000 

LESS 

40 

60 

63 

TO 

TS 

80 

85 

90 

93 

2.4 
2.2 
2.0 
1.6 
1.7 
1.6 

1.5 
1.4 


1.3 

i 

1 

1.2 

1 

a 

5 

3 

4 

2 

0.8 

0.7 

i 

2 

2 

i 

0.4 

0.5 

0.4 

0.2 

LESS 

TOTAL 

i 

i 

8 

6 

3 

7 

2 

l 

NZ 

GUST 

PEAKS  VS 

VEL. 

BY  MISS. 

SEG. 

DESCNT, 

ALT. 

1000*  WG7. 

7000 

LESS 

40 

60 

65 

70 

73 

80 

65 

90 

2.6  “ 

2.2 

2.0 

1.8 

1.7 

1.6 

lii 

1.4 

1.3  2  1 

1.2  2  3  1  7  7  1 

0.6 

0.7  l  2  2  6  3 

0.6  11 

0.5 
0.4 
0.2 
LESS 

TOTAL  3  2  7  7  10  10  2  1 


77 


i 


43 


TABLE.  XX!.  contd. 


HI  GUST  PEAKS  VS  VEL  •  3V  MISS-  SEG.  DESCNT,  ALT.  2000,  WGT.  7000 


40  60  65  70  75  60  95 


90  95  100 


110  115  120  TOTAL 


NZ  GUST  PEAKS  VS  VEL.  67  MISS.  SEG.  ASCENT,  ALT.  1000,  WGT.  9000 


95  100  105 


110  115  120  TOTAL 


PEAKS  VS  VEL.  BY  MISS.  SEG.  MANUVK,  ALT.  1000,  WGT.  8000 


170  TOTAL 


PEAKS  VS  VEL.  BY  MISS.  SEG.  STEADY,  ALT.  1000,  MGT.  8000 


110  115  120  TOTAL 


TIME  0. 


1.1  1.3  2.1  2.4 


78 


Ml  GUST  TEAKS  ¥S  HU  TV  HISS.  SEC.  ASCEHT.  AIT.  LESS,  CT/S  O.OA 


79 


80 


TIME  0.4  232.7  32.7  108. 2  1400.2  *14.1  13.0  0.  2401.3  71KE  0.3  147.7  21.0  135.4  1(44.5  438.4  1.4  O.  2834, 


TABLE  XXII,  contd 


81 


LESS 

TOTAL _ 1  3  367  3020  1297 _ 25 _ 4742 


i- 


TABLE  XXIV,  contd. 


HI  GUST  vtk KS  VS  «u  bY  MISS.  sec.  STEADY 

LtSS  0.00  0.05  0.10  0.15  0.20  0.25  0.30  TUTAL 

2.5 
2.2 
2.0 
i.e 
1.7 

1.6 

1.5 


1.4 

4 

3 

/ 

1.3 

? 

54 

35 

1 

9» 

1.2 

1 

53 

920 

486 

9 

147. 

0.8 

0.7 

2 

49 

877 

420 

5 

1353 

0.6 

3 

43 

39 

0  , 

0.5 

i 

1 

4 

ft 

0.4 

0.2 

LESS 

TOTAL 

3 

111 

1099 

987 

15 

3015 

TIM*- 

1.2  452.3 

63.5 

424.  3 

6696.5 

2147.7 

17.3 

0.  9002.9 

TABLE  XXV 


HI  GUST  PEAKS  VS  VEl*  BY  MSS.  SfG.  ASCENT 


LESS  40 

2.4 
2.2 
2.0 

1  •  ft 
1.7 
1.6 

1.5 
1.4 


1.3  1 

1.2  23 

O.ft 

0.7  T 

0.4  2 

0.5 
0.4 
0.2 
LESS 

TOTAL  35 


60  .  6  5  70 


2  1 
7  1?  11 

7  4  10 


16  23  22 


75 


11 

ft 


19 


60  85  90 


2  5  \ 

9  13  1) 

3  9  4 

3 

16  30  13 


95  100 


105  110  115  120  TOTAL 


1 

0 


13 

114 


l 


54 

ft 


10 


189 


HI  GUST  PEAKS  VS  VEL.  BY  MISS.  SIS.  MANUVA 

LCSS  40  60  6»>  70  75  80  B5  90  95  100  105  110  115  120  TOTAL 

2.4 
2.2 
2.0 
1.0 
1.7 

1.4 

1.5  1  1 


1.4 

1 

2 

3 

1.3 

5 

7 

6 

14 

16 

7 

6 

7 

5 

2 

3 

78 

1.2 

44 

40 

93 

129 

135 

97 

111 

41 

16 

10 

3 

1 

720 

0.0 

0.7 

24 

34 

51 

83 

86 

71 

59 

29 

13 

3 

l 

464 

0.6 

1 

6 

4 

6 

7 

9 

4 

2 

39 

0.5 

1 

1 

0.4 

0.2 

LESS 

TOTAL 

74 

86 

156 

230 

244 

182 

188 

82 

34 

15 

8 

f 

1306 

NZ 

GUST 

PEAKS  VS 

VEL. 

BY  MISS. 

SEG. 

DESCNT 

LESS 

40 

60 

65 

70 

75 

80 

85 

90 

95 

100 

105 

no 

115 

120  TOTAL 

2.4 
2.2 
2.0 
1.0 
1.7 
1.6 

1.5 
1.4 


1.3 

1 

1 

1 

1 

1 

2 

1 

1 

9 

1.2 

27 

12 

21 

26 

22 

21 

10 

2 

1 

142 

0.8 

0.7 

8 

8 

7 

13 

21 

10 

4 

7 

3 

1 

76 

0.6 

1 

2 

1 

5 

0.5 

0.4 

0.2 

LESS 

TOTAL 

36 

21 

28 

41 

44 

32 

10 

4 

4 

4 

232 

82 


TABLE  XXV.  contd. 


NZ  r.UST  PEAKS  VS  V  EL  •  *Y  PISS.  SEG.  STtAOV 

L  SS  40  60  6E  70  75  30  85  90  95  100  105  110  115  120  TOTAL 

2.4 

2.2 

2.0 

1.8 

1.7 

1.6 


1.4 

1 

2 

1 

3 

7 

1.3 

2 

b 

13 

17 

11 

17 

13 

8 

2 

1 

l 

93 

1.2 

16 

30 

108 

168 

280 

288 

280 

160 

91 

35 

10 

3 

2 

1471 

o.a 

*  0.7 

20 

25 

•  7 

177 

237 

308 

761 

133 

59 

38 

6 

2 

1353 

0.6 

1 

to 

10 

14 

9 

13 

13 

11 

5 

1 

85 

0.5 

1 

1 

2 

1 

1 

6 

0.4 

0.2 

LESS 

TOTAL 

36 

59 

212 

371 

548 

617 

57b 

320 

170 

80 

18 

6 

2 

3015 

TINE  510.7 

178.8 

244.8 

52  3.5 

1065.2 

2136.6 

2349.8 

1683.8 

T39.1 

240.1 

51.3 

18.2 

9.2 

1.8 

0.  9602.9 

TABLE  X*VI 

NZ  GUST  PEAKS  VS  VELOCITY  COMPOSITE 


LESS  40  60  65  70  75  80  85  90  95  100  105  110  115  120  TOTAL 

2.4 
2.2 
2.0 
1.8 
1.7 
1.6 

1.5  1  1 


1.4 

1 

2 

l 

1 

5 

10 

1.3 

7 

12 

14 

29 

34 

21 

30 

21 

15 

5 

4 

1 

193 

1.2 

112 

89 

241 

334 

446 

415 

414 

214 

115 

46 

13 

4 

2 

2447 

0.8 

0.7 

64 

79 

149 

283 

352 

394 

333 

167 

75 

42 

6 

3 

1947 

0.6 

3 

1 

14 

15 

20 

16 

27 

20 

12 

6 

3 

137 

0.5 

1 

1 

2 

2 

1 

7 

0.4 

0.2 

LESS 

TOTAL 

186 

182 

419 

664 

855 

847 

812 

424 

218 

99 

26 

8 

2 

4742 

TABLE  XXVI! 


NZ  AANlUVEPS  VS  VEL.  8Y  HISS.  S'G.  ASCENT.  ALT.  LESS.  NOT .  5000 


95  100  105  110  115  120  TOTAL 


NZ  MANEUVERS  VS  VtL.  BY  Nf  SS.  SEG.  NANUVR.  ALT.  1000,  *GT.  5000 


95  100  105  110  115  120  TOTAL 


83 


u 


TABLE  XXVII.  contd. 


NZ 


2.4 
2.2 
2.0 
l.« 
1.7 
1.6 
1.6 

1.4 
1.} 
1.2 
0.8 
O.T 
0.6 
0.5 
0.4 
0.2 

LESS 
TOT  AL 


MANEUVERS  VS  VEL.  BV  MISS.  SEC.  NANUVR,  ALT.  2000,  MG T.  5000 
ItSS  40  60  6  5  TO  75  80  85  40  95 


100 


105 


no 


m 


120  TOTAL 


N2 


1  1 

maneuvers  vs  vel.  bt  miss.  sec.  descnt,  alt.  less,  hot.  5000 

LESS  40  60  65  70  75  80  85  90  95 


2.4 
2.2 
2.0 
1.8 
1.7 
1.6 

1.5 

1.4 

1.5 
1.2 
0.8 
0.7 
0.6 
0.5 
0.4 
0.2 

LESS 

TOTAL 


100 


105 


no 


115 


120  TOTAL 


NZ 


2.4 
2.2 
2.0 
l.B 
1.7 
1.6 

1.5 
1.4 
1.) 
1.2 
0.8 
0.7 
0.6 
0.5 
0.4 
0.2 

LESS 

TOTAL 


2  2  1  )  5  2  1 

MANEUVERS  VS  VEL.  8V  MISS.  SEG.  OESCNT,  ALT.  1000,  MGT. 
LESS  40  60  65  70  75  80  85 


5000 

90  95 


100 


105 


no 


115 


16 


120  TOTAL 


N2 


1  2 

MANEUVERS  VS  VEL.  8V  MISS.  SEG.  OESCNT,  ALT.  2000,  MGT.  5000 
LESS  40  60  65  70  75  80  85  90  95 


100 


2.4 
2.2 
2.0 
1.8 
1.7 
1.6 

*  1.5 

1.4 
1.3 
1.2 
0.8 
0.7 

~  0.6 
0.5 
0.4 
0.2 
LESS 

TOTAL 


105 


no 


115 


120  TOTAL 


84 


ft 


TABLE  XXVII.  contd. 


nz  maneuvers  vs  vel.  av  MISS. 


LESS 


AO  60  6  5 


2.4 
2.2 
2.0 
l.e 

1.7 

1.6 

1.5 
1.4 
1.3 
1.2 
0.8 
0.7 
0.6 
0.5 
0.4 
0.2 

LESS 

TOTAL 


TIME 


11.1 


0.2 


0.2 


1.4 


NZ  MANEUVERS  VS  VCL.  BY  MISS. 


7^4“ 
2.2 
2.0 
1.6 
1.7 
1.6 
1.5 
1.4 
1.3 
1.2 
0.  8 
0.7 
0.6 
0.5 
0.4 
0.2 
LESS 
TOTAL 


LESS 


40 


60  65 


1  1 


TIME 


4.7 


0.2 


1.4 


NZ  MANEUVERS  VS  VEL.  BY  MISS. 


2.4 
2.2 
2.0 
1.8 
1.7 
1.6 

1.5 
1.4 
1.3 
1.2 
0.8 
0.7 
0.6 
0.5 
0.4 
0.2 

LESS 

TOTAL 


LESS 


40 


60 


65 


TINE 


2.1 


NZ  MANEUVERS  VS  VEL.  BY  MISS. 


7.4 
2.2 
2.0 

1.1 
1.7 
1.6 

1.5 
1.4 
1.3 

1.2 
0.0 
0.7 

0.5 

0.4 

0.2 

LESS 

TOTAL 


LESS 


40 


1 

1 

17 


10 


20 


65 


12 


S:G.  STEADY,  ALT.  LESS,  WGT.  5000 


70  75  00 


2  1 

3  1 

l  1 

3  4  2 

3.1  6.8  6.4 

SEG.  STEADY,  ALT. 
70  75  SO 


1  2 
1  3 


1  1  5 

1.6  3.1  6.3 

SEG.  STEADY,  ALT. 
70  75  80 


85  40  95 


i 

1  l 

2  3 

3  4 

6  4 

5.6  5.5  1.8 

1000,  WG T.  5000 

85  90  95 


1  1 

6  12  1 

7  6  3 

1  2 

14  21  .  5 

17.4  19.9  5.7 

2000,  WGT.  5000 

85  90  95 


1  2  1 
2 


l  2  3 

7.1  9.7  7.4  7.3  0.7  0. 1 

SEG.  ASCENT,  ALT.  LESS,  WGT.  6000 
70  75  00  85  90  95 


6 


6 


1 


100  105  110 


1.4  0.9  0. 


100  105  110 


0.0  0.  0. 


100  105  &10 


0.  0.  0. 

100  105  110 


115  120  TOTAL 


1 

5 

11 

11 


26 

0.  0.  44.5 

115  120  TOTAL 


5 

24 

17 

3 


49 

0.  0.  60.4 

115  120  TOTAL 


6 

0.  0.  35.2 

115  120  TOTAL 


1 

2 

5 

51 

5 

1 


65 


85 


TABLE  XXVII.  contd. 


HI  MANEUVERS  VS  VEL.  HY  MISS,  S^G.  A  SC  k  NT  •  ALT,  1000*  MG  T,  6000 


LkS*  40 

2,4 

2.2 

2.0 

1.8 

1.7 

1.6 


1.5  1 

1.4  2 

1,3  2  1 

1.2  9  15 

0,8 

0.7  1  4 

0.6  2 

0.5 
0.4 
0.2 
LESS 

luTAl  12  25 


60 


2 

9 

2 

l 


14 


n 


70  75  80  85  90  95  100 


105  110  115  120  TOTAL 


2 

9  4  4  2  1 


1 

3 

8 

60 


3 


2 


19 

3 


14  6  6 


94 


NZ  MANEUVERS  VS  VEL.  BY  MISS.  SfcG.  ASCLNT,  ALT.  2000.  MGI.  6000 

USS  40  60  64  70  75  60  85  90  95  100  105  110  115  120  TOTAL 

2.4 
2.2 
2.0 
1.8 
1.7 

1.6  1  1 

1.5 

1.4  12.’  5 


l.s 

2 

2 

3 

i 

1 

2 

1 

li 

1.2 

5 

16 

3 

12 

9 

12 

8 

65 

0.  J 

0.7 

4 

2 

3 

3 

4 

16 

0.6 
0.5 
0.6 
0.2 
IESS 
fCT  AL 

7 

23 

8 

18 

13 

17 

14 

100 

NZ 

MANEUVERS  VS 

VEL.  BY 

MISS. 

SEG. 

MANUVR. 

ALT. 

LESS,  WGT. 

6000 

LESS 

40 

60 

65 

70 

75 

80 

05 

90 

95 

100 

105 

no 

115 

120 

TOTAL 

2.6 

2.2 

2.0 

1.8 

l 

1 

1 

1 

4 

1.7 

3 

l 

1 

5 

1.6 

3 

2 

2 

2 

1 

l 

12 

1.5 

1 

2 

l 

2 

7 

7 

5 

3 

2 

i 

31 

1.4 

3 

9 

11 

7 

6 

13 

15 

15 

1 

i 

81 

1.3 

1 

15 

11 

26 

27 

44 

19 

20 

11 

3 

3 

1 

181 

1.2 

9 

26 

30 

62 

58 

36 

41 

26 

21 

5 

4 

1 

319 

0.8 

0.7 

2 

7 

9 

11 

13 

11 

7 

7 

3 

4 

I 

75 

0.6 

l 

5 

4 

1 

1 

12 

0.5 

1 

2 

2 

i 

1 

7 

0.4 

1 

1 

0.2 

LESS 

TOTAL 

14 

61 

62 

112 

115 

124 

95 

74 

42 

12 

12  • 

3 

2 

728 

NZ 

MANEUVERS  VS 

VEL.  BY 

MISS. 

SEG. 

MANUVR  , 

ALT. 

1000.  WGT. 

6000 

LESS 

40 

60 

65 

70 

75 

80 

85 

90 

95 

100 

105 

110 

115 

120 

TOTAL 

2.4 

2.2 

2.0 

1.8 

1.7 

1 

2 

1 

4 

1.6 

3 

6 

3 

3 

2 

17 

1.5 

6 

9 

9 

9 

7 

4 

2 

1 

47 

1.4 

13 

15 

15 

26 

16 

10 

5 

2 

102 

1.3 

2 

19 

28 

34 

54 

63 

29 

12 

5 

1 

247 

1.2 

6 

43 

45 

87 

98 

104 

66 

23 

9 

3 

1 

2 

l 

488 

0.8 

0.7 

_  2 

8 

7 

19 

27 

19 

22 

13 

9 

1 

1 

128 

0.6 

1 

3 

6 

4 

3 

2 

1 

20 

0.5 

1 

1 

1 

2 

l 

1 

7 

0.4 

1 

1 

0.2 

LESS 

TOTAL 

10 

*0 

108 

174 

225 

214 

141 

60 

27 

7 

2 

2 

1 

1061 

86 


TABLE  XXVI!,  contd. 


NZ 

MANEUVERS  VS 

VEL .  flY 

Ml  SS. 

SEG. 

MANUVR, 

ALT. 

2000,  WGT. 

<000 

L  SS 

40 

60 

6b 

70 

75 

80 

85 

9C 

95 

100 

105 

110 

115 

120 

TOTAL 

2.4 

2.2 

2.0 

t.a 

1 

1 

2 

1.7 

3 

1 

4 

1.6 

1 

l 

1 

3 

c 

8 

1.5 

1 

l 

2 

3 

5 

2 

.  2 

1 

22 

1.4 

5 

12 

7 

6 

3 

6 

1 

2 

42 

1.3 

7 

13 

26 

22 

14 

4 

6 

7 

l 

100 

1.2 

5 

24 

27 

55 

61 

32 

26 

18 

10 

2 

4 

1 64 

0.8 

0.7 

4 

A 

5 

9 

19 

5 

5 

7 

1 

65 

0.6 

I 

2 

6 

1 

2 

2 

15 

O.1 

1 

2 

2 

5 

0.' 

0.2 

LcSS 

TOTAL 

11 

40 

59 

114 

117 

63 

47 

42 

23 

6 

5 

527 

NZ 

MANiUVERS  VS 

Vcl.  BY 

MISS. 

SEG. 

OESCNT, 

ALT. 

LESS*  NGT. 

6000 

LcSS 

40 

60 

65 

70 

75 

80 

85 

90 

95 

100 

105 

110 

115 

120 

TOTAL 

2.4 

2.2 

2.0 

i.e 

1.7 

1 

1 

1.6 

1 

1 

? 

1 

5 

1.5 

3 

1 

4 

1 

9 

1.4 

1 

9 

1 

b 

2 

3 

3 

l 

25 

1.3 

4 

11 

7 

3 

8 

12 

7 

1 

3 

56 

1.2 

13 

42 

21 

26 

16 

9 

17 

3 

» 

3 

151 

0.8 

0.7 

3 

3 

j 

2 

6 

2 

l 

1 

1 

1 

25 

0.6 

1 

1 

4 

2 

1 

9 

0.5 

4 

1 

1 

6 

0.4 

l 

1 

1 

3 

0.2 

1 

4 

1 

1 

7 

LESS 

1 

1 

TOTAL 

21 

70 

31 

41 

38 

44 

33 

9 

6 

1 

4 

298 

NZ 

maneuvers 

VS 

VEL.  BY 

MISS. 

SLG.  OESCNT, 

ALT. 

1000,  WGT. 

6  000 

L  CSS 

40 

60 

65 

70 

75 

80 

85 

90 

95 

100 

105 

110 

115 

120 

TOTAL 

2.4 
2.2 
2.0 
1.8 
1.7 

1.6  1  1 

1.5  3  1  1  2  7 

1.4  1  10  l  /  7  1  1  1  24 

1.3  1  18  11  4  11  4  2  2  1  69 

1.2  11  33  18  22  17  15  13  5  1  1  137 

0.8 

0. 714497752  39 

0.6  2  1  1  1  5 

0.5  1  1  2 

0.4  1  1 

0.2  1  1 

LESS 

107*1  14  70  36  43  44  29  24  13  2  1  276 


HI  MANEUVERS  VS  VEL.  BY  MISS.  SEC.  OESCNT,  AIT.  2000,  VCT.  6.000 

LESS  40  60  65  70  75  BO  85  90  95  100  105  110  115  120  TOTAL 

2.4 

2.2 

2.0 

1.8 

1.7 


1.6 

1 

2 

3 

1.5 

1 

4 

l 

3 

4 

1  3 

1.4 

2 

3 

2 

5 

12 

1.3 

10 

2 

7 

5 

4 

3 

1 

34 

1.2 

3 

17 

16 

13 

14 

23 

8 

4 

1 

1 

100 

0.6 

0.7 

3 

2 

9 

7 

7 

3 

5 

36 

0.6 

2 

2 

4 

1 

9 

0.5 

1 

2 

1 

1 

5 

0.4 

1 

3 

1 

5 

0.2 

2 

3 

1 

6 

LESS 

1 

1 

TOTAL 

3 

37 

27 

35 

45 

46 

17 

10 

1 

1 

224 

m-  r- 


* 


i- 


TABLE  XXVII,  contd. 


NZ  MANEUVERS  VS  VEL.  BY  MISS.  SEG.  STEADY*  ALT.  LESS,  MCI.  *000 


LESS 

40 

60 

65 

70 

75 

80 

85 

90 

95 

100 

2.4 

2.2 

2.0 

1.8 

1.7 

1.6 

l 

1 

1.3 

1 

2 

1 

3 

1.4 

1 

2 

1 

1 

3 

4 

6 

1 

1 

1 

1.3 

5 

? 

8 

15 

17 

71 

9 

4 

5 

1 

1.2 

• 

19 

10 

29 

34 

72 

51 

87 

40 

16 

6 

0.8 

0.7 

2 

7 

11 

13 

2) 

48 

40 

45 

24 

21 

9 

0.6 

1 

2 

1 

4 

5 

4 

4 

4 

2 

0.5 

2 

1 

0.4 

1 

1 

0.2 

1 

LESS 

! 

TOTAL 

11 

33 

29 

54 

74 

146 

125 

115 

63 

87 

19 

TIME 

179.2 

38.5 

_ 87.5 

78.4 

185.3 

479.4 

810.2 

165.1 

80.8  46.7 

14.1 

M2  MANEUVERS 

VS  VEL. 

BY  MISS 

•  Sc  8. 

steady, 

ALT. 

1000* 

W6T.  6000 

105 


7 

6.4 


110 


2 

5.8 


115 


0.8 


120  TOTAL 


2 

"  - 7 

21 

88 

528 

284 

28 

3 

2 

1 

1 

725 

0.  17)8.3 


LESS 


2.8 

2.2 

2.0 

1.1 

1.7 

1.6 

1.5 

1.4 

1.3 

1.2 

0.6 

0.7 

0.6 

0.5 

0.4 

0.2 

LESS 

TUTAL 

T I  Me 


2.4 
2.2 
2.0 
1.8 
1.7 
1.6 

1.5 
1.4 
1.3 
1.2 
o.e 

0.T 

0.6 

0.5 

0.4 

0.2 

LESS 

TOTAL 

TIME 


2.4 
2.2 
7.0 
l.B 
1.7 
1.6 

1.5 
1.4 
1.3 
1.2 
0.8 
o.  r 
0.6 
0.5 

o.-* 
0.  ? 
LE'.S 

TOT*. 

tim: 


5 

74.9 


LESS 


1 

15 


19 

30.5 


1 

2 

28 


36 

35.9 


2 

28.6 


LESS 


17 

33.7 


60 


2 

4 

20 


38 

69.4 


65 

70 

75 

80 

85 

90 

95 

too 

105 

110 

115 

120 

TOTAL 

1 

1 

1 

3 

4 

1 

1 

7 

4 

10 

13 

9 

7 

3 

2 

51 

23 

80 

112 

89 

72 

39 

15 

3 

1 

880 

10 

44 

80 

65 

57 

24 

9 

4 

303 

" 

2 

8 

10 

7 

1 

1 

32 

I 

81 

141 

214 

174 

143 

68 

27 

7 

1 

876 

6.  5 

161.  i 

423.0 

513.8 

349.7 

122.1  36 

.8 

9.7 

1./ 

0.8 

0. 

0. 

1836.2 

MISS. 

SEG. 

STEADY, 

ALT. 

2000,  WGT.  6000 

65 

70 

75 

80 

85 

90 

95 

100 

105 

no 

1 !  5 _ 

120 

total 

1 

1 

1 

8 

1 

lj 

» 

2 

3 

5 

1 

14 

;  2 

16 

19 

11 

8 

4 

2 

2 

79 

♦  4 

90 

122 

102 

70 

45 

15 

7 

5 

528 

30 

60 

98 

79 

52 

20 

13 

6 

1 

379 

4 

5 

5 

16 

5 

5 

4 

1 

86 

1 

1 

l 

3 

9? 

173 

249 

214 

136 

74 

35 

18 

6 

1058 

I'».  2 

3  «j  1 . 8 

687.5 

668.3 

527.3 

240. B  78 

l.O 

16.2 

6.0 

i.i 

0. 

0. 

2921.0  ' 

I 

r  MISS 

•  SEG. 

STEADY 

,  alt. 

5000, 

WGT.  6000 

1 

65 

70 

75 

80 

65 

90 

95 

100 

105 

110 

115 

120 

i  TOTAL 

0. 


1.9  15.4 


12 

74.3 


12 

133.0 


1 

6 

1 

8 

109.5 


7 

29.6 


1 

1.6 


0. 


1 

15 

2) 

1 

40 

344.3 


88 


^r<rr. 


TABLE  XXVII,  contd. 


NZ  MANtUVEkS  VS  VEL.  BY  HISS.  SEG.  ASCENT,  AIT.  LESS,  WGT.  7000 


LtSS 


40 


6P 


65 


70 


2.4 
2.2 
2.0 
1.6 
1.7 
1.6 

1.5 
1.4 
1.3 
1.2 
0.8 
0.7 
0.6 
0.5 
0.4 
0.2 

LESS 

total 


16 


75 


00  85 


100 


no 


120  TOTAL 


1 

3 

7 

37 


»R 

3 


10 


13 


NZ 


2.4 
2.2 
2.0 
1.0 
1.7 
1.6 

1.5 
1.4 
1.3 
1.2 
0.0 
0.7 

o.b 

0.5 

0.4 

0.2 

LESS 

TOTAL 

NZ 


MANEUVERS  VS  VEL.  BY  MISS.  SEG.  ASCENT,  ALT.  1000,  WGT.  7000 
LESS  40  60  65  70  75  80  85  90  95 


105 


110 


115 


2 

12 


1 

7 

18 


14 


30 


1 

11 


20 


2 

3 

10 


120  TOTAL 


1 

4 

27 

66 


11 


10 


15 


2.4 
2.? 
2.0 
1.6 
1.7 
1.6 

1.5 
1.4 
1.9 
1.2 
0.8 
0.7 
0.6 
0.5 
0.4 
0.2 

LESS 


6  10  10 

MANEUVERS  VS  VEL.  BY  MISS.  SEG.  ASCCNT,  ALT.  2000,  WGT.  7000 
LESS  40  60  65  TO  75  eo  85  90 


26 

5 

5 


134 


95 


100 


105 


110 


115 


120  TUTAL 


1 

•  4 

26 

2 

1 


TOTAL 

7 

6 

10 

4 

3 

2 

34 

HI 

MANEUVERS 

VS 

VEL.  BY 

MISS. 

SEG. 

MANUVR, 

ALT. 

LESS,  WGT. 

7000 

LESS 

40 

60 

65 

70 

75 

00 

05 

90 

95 

100 

105 

no 

115 

120  TOTAL 

2.4 

2.2 

2.0 

1.0 

1 

1 

2 

1.7 

1 

1 

1 

3 

1.6 

2 

1 

1 

3 

3 

1 

1 

1 

13 

1.5 

1 

3 

f> 

4 

5 

4 

3 

2 

27 

1.4 

l 

7 

12 

17 

13 

22 

9 

4 

2 

07 

1.9 

2 

3 

15 

21 

20 

33 

20 

20 

15 

3 

160 

1.2 

25 

30 

47 

46 

79 

61 

44 

24 

5 

369 

o.e 

0.7 

J 

0 

2 

7 

13 

15 

12 

7 

1 

60 

0.6 

"  ' 

1 

4 

3 

3 

7 

3 

2 

1 

24 

0.5 

1 

1 

1 

3 

0.4 

1 

1 

0.2 

LESS 

TOTAL 

2 

33 

74 

90 

109 

150 

137 

97 

57 

13 

3 

765 

-r.  *i* 


J 


j 


TABLE  XXVII,  contd. 


NZ 

MANEUVERS  VS 

VEL. 

BY  MISS. 

SEG. 

HANUVR, 

alt. 

1000,  WGT. 

7000 

L*-SS 

40 

60 

65 

70 

75 

ao 

85 

90 

95 

100 

105 

110 

115 

120 

TOTAL 

2.4 

2.2 

2.0 

1.6 

l 

1 

2 

1.7 

1 

1 

1 

1 

4 

1.6 

1 

1 

l 

3 

2 

1 

9 

A  1.5 

1 

4 

3 

2 

i 

4 

5 

23 

^  1.4 

6 

9 

10 

15 

13 

10 

4 

7 

69 

1.3 

3 

15 

15 

2  B 

26 

35 

35 

20 

l-» 

1 

3 

195 

1.2 

7 

25 

26 

47 

75 

68 

57 

35 

18 

7 

1 

366 

0.8 

0.7 

8 

14 

23 

29 

32 

18 

20 

5 

4 

2 

155 

0.6 

4 

1 

3 

10 

9 

9 

11 

7 

l 

50 

0.5 

1 

1 

l 

1 

4 

0.4 

2 

2 

O.i 

LESS 

TOTAL 

11 

64 

68 

117 

163 

163 

137 

92 

42 

15 

7 

879 

N2 

MANEUVERS  VS 

VEL. 

BY  MISS. 

SEC* 

MANUVR, 

alt. 

2000,  WGT. 

7000 

LESS 

40 

60 

65 

70 

75 

BO 

85 

90 

95 

100 

105 

no 

115 

120 

TOTAL 

2.4 
2.2 
2.0 
1.8 
1.7 
1.6 

1.5 
1.4 
1.3 
1.2 
0.8 
0.7 
0.6 
0.5 
0.4 
0.2 

LESS 

TOTAL 


2 

11 


1 

5 

9 

16 


15 


34 


1 

2 

11 

25 

1 

7 


42 


2 

0 

28 

12 

l 


51 


1 

1 

8 

13 


30 


3 

8 

13 

3 

1 


28 


10 


4 

14 

50 

116 

31 

8 


223 


NZ  MANEUVERS  VS  VEL.  BY  MISS.  SLG.  DESCNT,  ALT.  LESS,  WGT.  7000 


LESS 


2.4 
2.2 
2.0 
1.8 
1.7 
1.6 

1.5 
1.4 
1.3 
1.2 
0.8 
0.7 
0.6 
0.5 
0.4 
0.2 

LESS 

TOTAL 


40 


60 


65 


2 

5 

15 


70 


75 


80 


85 


95  100  105 


110 


115 


120  TOTAL 


1 

12 

20 

47 

7 

3 


23 


14 


11 


91 


NZ  MANEUVERS  VS  VEL.  BY  MISS.  SEG.  DESCNT,  ALT.  1000,  WGT.  7000 


LESS 


40 


60 


65 


2.4 
2.2 
2.0 
1.8 
1.7 
1.6 

1.5 
1.4 
1.3 
1.2 
0.6 
0.7 
0.6 
0.5 
0.4 
0.2 

LESS 

TOTAL 


15 


13 


1 

11 

20 

1 

2 


36 


75 


80 


85 


90  95  100  105 


110 


Ilf 


16 


10 


170  TOTAL 


1 

1 

6 

31 

57 

13 

4 

1 


115 


90 


TABLE  XXVII,  contd. 


HI  MANEUVERS  VS  VtL.  BY  MISS.  SrG.  DESCNT,  ALT.  2000,  MGT.  7000 


2.4 

2.2 

2.0 

l.e 

1.7 

1.6 

1.5 
1.4 
1.3 
l.Z 
0.6 
0.7 
0.6 
o.: 
0.4 
0.2 

LESS 

TOTAL 


LfSS 


60 


70 


75 


BO 


85 


90 


NZ  MANcUVERS  VS  VEL.  OY  MISS.  SEG.  STEADY,  ALT.  LESS,  *GT.  7000 


40 


2.4 
2.2 
2.0 
1.6 
1.7 
1.6 

1.5 
1.4 
1.3 
1.2 
O.d 
0.7 
0.6 
0.5 
0.4 
0.2 

LESS 

TOTAL 

riM 


2.4 
2.2 
2.0 
1.8 
1.7 
1.6 

1.5 
1.4 
1.3 
1.2 
0.8 
0.7 
0.6 
0.5 
0.4 
0.2 

LESS 


70 


80 


1 

85.3 


LESS 


14.4 


40 


10 

12.6 


60 


7 

14.4 


4 

5 

1 

1 

1 

10 

11 

9 

12 

4 

6 

20 

25 

40 

30 

18 

12 

12 

20 

40 

29 

15 

11 

6 

7 

6 

14 

2 

2 

2 

i 

1 

48 

69 

97 

80 

54 

32 

r.o 

105.6 

173.4 

99.9 

52.4 

34.7 

r.. 

STt-AOV, 

ALT. 

1000,  MGT 

.  7000 

70 

75 

00 

85 

90 

95 

TOTAL 

3 

12 

14 

50 

90 

90 

lie 

135 

66 

11 

TIME 

106.1 

35.6 

34.9 

56.  7 

104.3 

126.5 

198.4 

202.6 

67.  1 

12.3 

NZ 

MANLliVERS  VS 

VEL. 

HY  MISS 

.  SEG. 

STEADY , 

ALT. 

2000,  WCT.  7000 

LESS 

40 

60 

65 

70 

75 

60 

65 

90 

95 

2.4 

2.2 

2.0 

l.e 

1.7 

1.6 

1 

1.5 

1 

1.4 

1 

1 

1 

l 

1 

1 

1.3 

2 

2 

5 

6 

7 

5 

7 

5 

1 

1.2 

1 

8 

;.4 

9 

42 

51 

44 

4? 

21 

11 

0.8 

0.7 

1 

2 

7 

14 

22 

34 

23 

21 

13 

8 

0.6 

1 

5 

5 

2 

4 

1 

1 

0.5 

1 

0.4 

0.2 

LESS 

total 

2 

12 

24 

30 

79 

98 

75 

76 

40 

21 

TIME 

24.7 

25.4 

43.0 

104.6 

164.5 

266.5 

229.3 

197.0 

117.5 

22.5 

105 


12 

6.1 


100 


0.6 


100 


5 

3.0 


l 

2.5 


105 


1 

1 

1 

i 

4 

1 

5 

p 

7 

9 

10 

14 

14 

7 

1 

26 

37 

46 

37 

56 

26 

6 

1 

15 

25 

25 

49 

49 

22 

2 

4 

9 

8 

10 

e 

2 

1 

0.5 


0.3 


110  115  120  TOTAL 


3 

7 

30 

9 

1 

1 

51 


110  115  120  TOTAL 


2 

12 

54 

157 

136 

41 

8 

1 


411 

1.8  1.0  0.  640.9 


110  U5  120  TOTAL 


4 

15 

67 

251 

192 

41 

2 


572 

0.  0.  0.  949.6 


110  115  120  TOTAL 


1 

1 

6 

40 

245 

146 

19 

1 


461 

0.1  0.  0.  1196.4 


91 


TABLE  XXVII.  contd. 


N  l 


2.4 
2.2 
2.0 
l.a 
1.7 
1.6 

1.5 
1.4 
1.3 
1.2 
O.b 
0.7 
0.6 
0.5 
0.4 
0.2 

LESS 

TOTAL 


MANEUVERS  vs  vat.  BY  MISS.  SfC.  ASCcNT,  ALT.  1000,  *GT.  ROOO 
LkSS  40  60  65  70  75  00  85  90  95 


100 


105 


no 


115 


120  TOTAL 


HI 


1  1  1 

MANEUVERS  VS  VEL.  BY  MISS.  SEG.  MANUVA,  ALT.  1000,  VGT. 


LESS 


40 


60 


2.4 
2.? 
2.0 
1.0 
1.7 
1.6 

1.5 
1.4 

1.3 

1.2 

0.6 

0.7 

0*6 

0.5 

0.4 

0.2 

lcss 

TOTAL 


1 


AS 


16 


70 


75 


80 


85 


8000 

90  95 


too 


105 


no 


ns 


120  TOTAL 


2 

3 

6 

17 

19 


n 


12 


57 


.2 


2.4 
2.2 
2.0 

1.5 

1.7 

1.4 

1.5 
1.4 
1.3 
1.2 
o.a 

0.7 

0.4 

0.5 

0.4 

0.2 

LESS 

TOTAL 

TIME 

N1 


MANEUVERS  VS  VEL.  BY  MISS.  SEG.  STEAOY,  ALT.  1000,  VST.  8000 
LESS  40  40  45  TO  75  80  85  90 


95 


100 


105 


no 


115 


120  TOTAL 


2.4 
2.2 
2.0 

1.5 

l.T 

1.4 

1.5 
1.4 
1.3 
1.2 
0.4 
0.7 
0.6 
0.5 
0.4 
0.2 

LESS 

total 


2  5  14 

0.  0.  0.  0.  1.1  1.3  2.1  2.4  2.5  0. 

MANEUVERS  VS  VEL.  BY  MISS.  SEG.  OESCNT,  ALT.  1000.  MGT.  8000 
LESS  40  40  65  TO  TS  80  85  90  95 


12 


0.  0.  0.  0.  9.5 


100  105  110  115  120  TOTAL 


TABLE  XXVIII.  contd. 


l?SS 

TOTAL 


TABLE  XXIX.  contd. 


NZ  HANCUV€RS  VS 

It  $$  0.00 

2.4 
2.2 
2.0 
I.  n 

1.  7 
1.6 

1.5 
1.4 
1.  3 
1.2 
O.fi 
0.7 
0.6 
0.5 
0.4 
0.2 

LESS 

TOTAL 


MU  BY  MISS. 
0.05  0.1C 


HI  MANEUVERS  VS  MU  BY  MISS. 
USS  0.00  O.OS  0.1C 

2.4 
2.2 
2.0 
1.8 
1.7 
1.6 

1.5 
1.4 
1.3 
1.2 
0.8 
0.7 
0.6 
0.3 
0.4 
0.2 

LESS 

TOTAL 


HI  MANEUVERS  VS  MU  BY  MISS. 
LESS  0.00  0.05  0.10 

2.4 
2.2 
2.0 
1.8 
1.7 
1.6 

1.5 
1.4 
1.3 
1.2 
0.8 
0.7 
0.6 
0.5 
0.4 
0.2 

LESS 

TOTAL 


time  0.  0.  0.  0. 


SEC.  MANUVR,  ALT.  KSS,  CT/S  0.09 
0.1?  0.20  0.25  0.30  TOTAL 


1 


1 

SEC.  OESCNT,  ALT.  2000,  CT/S  0.09 
0.15  0.20  0.23  0.30  TOTAL 


2 

SEC.  STEADY,  ALT.  5000,  CT/S  0.09 
0.15  0.20  0.25  0.  30  TOTAL 


1 


1 

17.4 


1 

24.5 


TABLE  XXX 


NZ  MANEUVERS  VS  VEL.  BY  MISS.  SEC.  ASCENT 


2.4 
2.2 
2.0 
1.8 
1.7 

1.4 


95 


105 


115 


1.5 

1 

1 

l 

1 

1.4 

1 

5 

2 

4 

3 

3 

1.3 

7 

14 

9 

It 

9 

8 

3 

3 

2 

1.2 

45 

78 

44 

44 

28 

33 

20 

9 

5 

1 

0.8 

0.7 

3 

19 

13 

i  1 

11 

6 

13 

4 

4 

2 

0.6 

5 

2 

l 

1 

3 

1 

0.5 

1 

1 

1 

2 

0.4 

0.2 

LESS 

TOTAL 

36 

122 

70 

72 

52 

52 

38 

20 

12 

6 

l 20  TOTAL 


1 

4 

18 

66 

307 


B6 

1 


96 


NZ 

MANEUVERS  VS 

VEL.  BY  HISS. 

SEG. 

MANUVK 

LESS 

40 

60  65 

70 

75 

80 

05 

40 

45 

100 

2.4 

2.2 

2.0 

1.8 

1 

1 

1 

2 

1 

2 

2 

1.7 

3 

3  2 

4 

1 

2 

3 

l 

1 

1.6 

4 

8  12 

6 

6 

13 

6 

5 

1 

1.5 

3 

14 

14  26 

26 

30 

20 

12 

4 

2 

1.4 

3 

24 

53  54 

76 

63 

63 

40 

4 

4 

1 

1.3 

4 

61 

41  14  8 

170 

204 

127 

02 

SI 

9 

6 

1.2 

28 

154 

183  330 

370 

335 

268 

152 

17 

2) 

10 

0.8 

0.7 

7 

32 

44  66 

107 

04 

74 

61 

32 

9 

0 

0.6 

2 

5 

4  16 

27 

21 

14 

24 

4 

) 

1 

0.5 

2 

2  4 

4 

4 

5 

1 

1 

1 

2 

0.4 

1 

1 

3 

0.2 

LESS 

TCTAL 

5? 

304 

407  66  5 

742 

757 

543 

302 

201 

54 

29 

NZ 

MANEUVERS  VS 

VEL.  IV  MISS. 

St(. 

OESCNT 

LESS 

40 

60  65 

70 

75 

•0 

05 

40 

95 

100 

2.4 

2.7 

2.0 

l 

1.1 

1.7 

1 

1 

1 

1.6 

3 

1  2 

2 
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TABLE  XXXVII 
PARAMETER  LIMITS 


Parameter 

Code 

Range 

Rotor  RPM 

Less 

Below  300 

300 

300  to  310 

310 

310  to  320 

320 

320  to  330 

330 

330  to  340 

340 

Above  340 

Altitude  (ft) 

Les  s 

Below  1,000 

1,000 

1, 000  to  2,000 

2,  000 

2,  000  to  5,000 

5,  000 

5, 000  to  10,000 

10, 000 

10,  000  to  15,  000 

15. 000 

Above  15,000 

Weight  (lb) 

Less 

Below  5, 000 

5, 000 

5,000  to  6,000 

6,000 

6,000  to  7, 000 

7,000 

7,000  to  8,000 

8,  000 

Above  8,  000 

Rate  of  Climb  (ft/min; 

Les  s 

Below  -2,  500 

-2, 500 

-2,  500  to  -2,  000 

-2, 000 

-2,000  to  - 1,  500 

-1,500 

-  1,500  to  -1, 000 

-1, 000 

-  1,000  to  -500 

-500 

-500  to  500 

500 

500  to  1,000 

1, 000 

1,  000  to  1,  500 

1,500 

1 ,  500  to  2,  000 

2,000 

2,  000  to  2,  500 

2,500 

Above  2,  500 

C j/a  Thrust  Coefficient 

Less 

Below  0.  06 

0.  06 

0.  06  to  0.  09 

0.  09 

0.  09  to  0.  12 

0.  12 

0.  12  t  .  0.  15 

0.  15 

Above  0.  15 

Airspeed  (kn) 

Less 

Below  40 

40 

40  to  60 

60 

60  to  65 

65 

65  to  70 

70 

70  to  75 

75 

75  to  80 

80 

80  to  85 

85 

85  to  90 

90 

90  to  95 

95 

95  to  100 

100 

100  to  105 

105 

105  to  1 10 

110 

1  10  to  1 15 

115 

1  15  to  120 

120 

Above  120 

M  Tip  Speed  Ratio 

Les  s 

Below  0.  00 

0.  00 

0.  00  to  0.  05 

0.  05 

0.  05  to  0.  10 

0.  10 

0.  10  to  0.  15 

0,  15 

0.  15  to  0.  20 

0,  20 

0.  20  to  r  25 

0.  25 

0.  25  to  0.  30 

0.  30 

Above  0.  30 
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Outside  Air  Temperature  (°F) 

Less 

Below  0 

0 

0  to  10 

10 

10  to  20 

20 

20  to  30 

30 

30  to  40 

40 

40  to  50 

50 

50  to  60 

60 

60  to  70 

70 

70  to  80 

80 

80  to  90 

90 

Above  90 

Collective  and  Cyclic  Sticx 


Steady  (pet) 

Less 

Below  10 

10 

10  to  20 

20 

20  to  30 

30 

30  to  40 

40 

40  to  50 

50 

50  to  60 

60 

60  to  70 

70 

70  to  80 

80 

80  to  90 

90 

Above  90 

Collective  and  Cyclic  Stick 

Peaks  (pet) 

Less 

Below  -40 

-40 

-40  to  -30 

-30 

-30  to  -20 

-20 

-20  to  -10 

-10 

-  10  to  10 

10 

10  to  20 

20 

20  to  30 

30 

30  to  40 

40 

Above  40 

Airspeed  Acceleration  (ft/min) 

Less 

Below  -  15 

-15 

-15  to  -12 

-12 

-12  to  -9 

-9 

-9  to  -6 

-6 

-6  to  -  3 

-3 

-3  to  3 

3 

3  to  6 

6 

6  to  9 

9 

9  to  12 

12 

12  to  15 

15 

Above  15 

Torque  (lb/in^) 

Less 

Below  10 

10 

10  to  20 

20 

20  to  30 

30 

30  to  40 

40 

Above  40 

Gust  nz  and  Maneuver  nz  (g) 

Less 

Below  0.  2 

0.  2 

0.  2  to  0.  4 

0.  4 

0.  A  to  0.  5 

0.  5 

o 

CP 

o 

o 

O' 

0.  6 

0.  6  to  0.  7 

0.  7 

0.  7  to  0.  8 

0.  8 

0.  8  to  1.2 

1.  2 

1.  2  to  1.3 

1.  3 

1.  3  to  1.4 

1.  4 

1.  4  to  1.5 

1.  5 

1.  5  to  1.6 

1.6 

1.  6  to  1.7 

1.7 

1.  7  to  1.  8 

1.  8 

1.  8  to  2.  0 

2.  0 

2.  0  to  2.  2 

2.  2 

2.  2  to  2.  4 

2.  4 

Above  2.  4 
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